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ABSTRACT

This report is a continuation of the work included in Technical

Report FCOM-0280-7 regardinQ the investigation of the suitability of

alternate expressions for the exchange coefficients for nomentum, heat,

and ,ater vapor which are an integral part of the set of meteorological

equations presently being used to simulate the atmospheric boundary

layer. Solutions for Cases VT-A, VI-R, VIT-A, ViI-R, and VIII of the

Dallas Tower Network data, incorporating alternate exchange coefficient

relationships which are based upon Peacon's wind profile hypothesis, are

included in this report. These solutions indicate that the alternate

expressions for the exchange coefficients for momentum produce more

realistic results which are consistent with the expected diurnal varia-

tion of the exchange coefficients and which yield predicted winds that

are nearer to the observed values for the cases cited than those winds

predicted by the original exchange coefficient relationships.
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I. COMPARISONS OF TEMPORAL RELATIGN? OF WIND SPEED AT 6-H IEIGUT,
TURBULENT LNLRGY EXCIIA1AGE COEFFICIENTS, AND VERTICAL CPADIENT OF
TEMPERATURE FOR CASE VI-A Or 1111' DALLAS TOUlT.R NETWORK DATA.

A. Introduction

Solutions of the set of equations being used to simulate the atmo-

spheric boundary layer were shown in Technical Report ECOM-0280-7 for

Cases I-B, II, III, and IV-A of the Dallas Tower Network data. In

obtaining these solutions, an alternate expression for the exchange

coefficient for momentuma transfer at 8-m height was euployed on a trial

basis. This alternate exchange coefficient is based on Deacon's wind

hypothesis and is expressed as

8 ( l) z (1")00
-K7.J__ o~ , 0.I , P p 1.14

where K is the turbulent exchange coefficient for momentum at 8-m
m,8

height, S is the wind speed at a height of 8n, E is Von Karmen's con-

stant, z is the surface roughness parameter, and
0

2 3
- 1 - 1.43k. - 61' - 101, ,

where
8m00g(o - 0 )

Ri 8

Ri is the layer Richardson nunber for the surface Pection, g is the

acceleration due to gravity, 68 is the potential temperature of the air

at 8-m height, 0 is the potential treperattire of the air at the air-

soil boundary, C,6 is the mean potential temperature tor the surface

Ii



layer, andS
laver8 adS2uS 2 + a 2where a is a threshold wind speed. As f3-+l this

equation reduces to the form for the logrithmic wind profile. The corre-

sponding expression for the integral exchang coefficient for the layer

of the atmosphere extending from the surface of the ground to 8-m height is

expressed as

D 8 (1.) S8, 0.11 < R < 1.14

0

Results obtained from these alternate expressions for the exchange

coefficients for Cases I-B, II, III, and IV-A of the Dallas Tower Network

data were encouraging and prompted further investigations along these lines.

For this study, preliminary trial solutions were obtained for Cases

VI-A, VI-B, VII-A, VII-B, and VIII of the Dallas Tower Network data incor-

porating the alternate exchange coefficient expressions obtained from

Deacon's wind hypothesis. For the purpose of discussion, these alternate

expressions will be referred to as the D-modification.

B. Results Obtained for the D-M!odification for Case VI-A of the

Dallas Network Data for a Simulation Period of 48-1r.

In order to assess the results obtained by employing the D-modifica-

tion, a temporal plot of the vertical temperature difference between the

surface and 8-m height is shown in Figure T.I. This solution was obtained

for a period of 48 hr In order that a complete 24-hr period, uninfluenced

essentially by initial conditions, might be simulated.

Initially, the soil surface is 2.5C cooler tian the air at 8-m beight.

When the solutIon commences, this temperature difference is reduced almost

2
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instantaneously to approximately 1.8C. After this initial adjustment,

solar energy warms the surface and by local noon T - T8 has Increased

to a maximum value of approximately 2C. T - T8 decreases rapidly in

the afternoon with the surface layer becoming isothermal near 1600 hra.

After sunset, near 1800 hrs, T - T8 decreases only slightly until sun-

rise when the cycle is repeated, essentially. Since the surface is heated

and cooled more efficiently than is the air at 8-m height, T - T exper-

iences a slight overall increase in its values on the second day and a

slight decrease at nighr.

In order that changes in the surface pressure gradient and advec-

tion would not disguise the characteristic of the exchange coefficient

relationships, the surface pressure pradient was held fixed and the ad-

vection was set equal to zero in computing the curves shown.

Figure 1.2 and 1.3 are. respectively, 48-hr simulations of the

turbulent exchanpe coefficients for momentum, Y and T8 , for Case VI-A

of the Dallas Tower Network data. During the first few minutes of the

solution period, these parameters also increase rapidly in magnitude and

approach valcs sliphtly in excess of twice their initial values. K

and D both increase until slightly after noon when their peak values are
8

reached and then decrease rapidly until sunset when the rate of decrease

is abruptly reduced. During the second day, the variation of both X

and Dis small. Te range of Y does not exceed 5,000 cm2 /sec and
8 m'8

that of D8 does not exceed 0.5 cm/sec. These small variations result

primarily from the extremely small variation of the wind speed, S., on

the second day as can he seen in Figure 1.4.

4 1
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At the end of the first day the wind at 8 m height begins to approach

a steady scate value of approximately 12 m/sec and maintains this value

through the remainder of the simulation. The simulated winds are approx-

imately 50 to 60 per cent higher than observed values. These excessive

winds at 8-m height indicate that nrmomentum loss at the soil surface is

underestimated, consequently, the )8 is inadequate in that it leads to

values that are too small.

8



II. SOLUTIONS FOR CASES IT-A, VI-B, VII-A, VII-B, AND VIII OF THE DALLAS

TOWER NETWORK DATA BASED ON T!:E ALTERNA.TE EXCIANGE COEFFICIENTS

Solutions obtained for Cases VI-A, VI-B, VII-A, VII-B, and VIII of

the Dallas Tower Network data are shown on pages 13 through 87 of this

report. The most general solution has been obtained for each case for

time periods of 1, 2, 6, and 12 hr. The data obtained from the general

purpose analog computer (GPAC) are punched directly into punch cards

and the voltages representing the various meteorological parameters are

subsequently converted to parameter values by means of an IBM 360/65

digital computer. The data, as printed by the digital computer, consists

of a tape log, which contains a tape number assigned to each set of

solutions and the conditions under which these solutions were obtained.

initial values for the parameters included in the solutions, data corre-

sponding to each of the verifying times, solutions obtained on the GPAC,

and root-mean-squares of the differences between the observed and calcu-

lated values of winds, temperatures, and vapor pressures.

The data formats are the same for all cases; therefore, remarks

made for Case VI-A will apply to all. The tape log for Case VI-A

appears on page 13. The first column In the log contains the reference

number assigned to each individual tape. The second column contains the

applicable simulated time interval expressed in hours. The third column,

headed SM, refers to the soil model being employed. Two soil models

are available in the present equation set, a stratified soil model

(Soil Model A) and a unified Soil Model (Soil 1 odel B). For all of the

solutions shown in this report Soil Model A only was used and is Indi-

cated in the third column by the letter A. The fourth column is headed

9



KK8 and contains the letter V. This column specifies how the exchange
D8

coefficientn for momentum are employed. The computer operator has the

choice of permitting the exchange coefficients to vary with the wind

speed at a height of 8 m or of holding their values fixed during the

simulation cycle. The V in this column indicater that the exchange

coLfficients were allowed to vary.

The column headed SC, contains the letter A indicating that the

surface contour gradient changed linearly during the solution cycle.

Th~e column headed ADV contains an N which indicates that advection of

wind, tempeT.ture, and vapor pre.,sure varies with the wind, and the

column headed CEO indicates whether or not the geostrophic coupling

tera is L...itted (indicated by 0) or is included (indicated by I). ,e

geostrophic coupling term is C where p is air density and

Cg A(Vg - V 00 0) The parameter Vg is the geostrophic wind, V i0 0 s

the wind at 1000-m height, and A is the coupling coefficient. For all
-4 -3 -l

the solutions in this report, A has the value of 6.33 X 10 -gr cm -ec

The last column contains remarks which indicate the turbulent exchange

coefficient being used in a particular solution.

Two pages of initial conditions follow the tape log. The data

and local tim'- for which the observations were taken are given in the

heading of each page. Since no subscripts are available on the com-

puter printout, subscripts have been indicated by parentheses.

Four pages of comparison data follow t .c initial conditio.!s.

One page is shown for each of the verifying times (indicated in

parentheses in the headinp) of 1, 2, 6, and 12 hr after the initial

in



time. Verifying data for winds, temperatures, and vapor pressures are

shown at all computational levels above the ground except that no vern-

fication value is available for the winds at the height of 2 m. Compari-

son data for soil temperatures are included as is the calculated short

wave solar radiation. The symbol XXXX indicates the absence of verifi-

cation data for the particular parameter in question.

The solutions obtained on the CPAC begin on Page 20. For a brief

explanation of these data sheets, refer to that page. The data for each

set of solutions appears on three successive pages. The first page con-

tains the u- and v-comp....its of the wind, the second page contains the

e'r temperatures and vapor pressures, and the third page contains the

I .tI temperatures, the surface energy -erms, and other miscellaneous

,ariables. Note should be taken that the wind speeds for the level in-

dicated as 8' in the misnellaneous variables for the CPAC output data

are the values for S8 in meters per second.

The first line of the first page of the CPAC output data contains

the values of the exchange coefficients for momentum for the solutions

obtained according to the corresponding tape numberg which occur in the

second line of the page, and the third line Indicqtes the length of the

prediction interval in hours. For example, the data for tape number 833

appears in the first column. The exchange coefficient for momentum for

this set of solutions at the end of the 12-hr simulation interval is

23,844 cm /sec.

The value for the exchange coefficient for momentum, the tape number,

and the forecast interval are centered above two columns headed CPAC and

11



DiFF, respectiv ly, the columns headed GPAC contain the solution values

as obtained on the general purpese analop computer, and the columns

L headed DIFF contain the algebraic differences betveen t-he values obtained

ou the general purpose analog computer and the observed or hand processed

values. One complete set of GPAC data and the corresponding differences

are chown in each of theep pairs of columns commencing on the first page

of a set and ending on the third page. Finally, the column located on the

left of the page and headed LEVI. () indicates the height In meters at

which the parameters are applicable. CEO appearing in this column refers

to the geostrophic value of the wird component.

A root-mean-square error evaluation for each tape run for a particular

case follows the CFAC solutions for that case. The evaluation for Case

VI-A appears on pages 26 and 27. The numbers in the body of the page are

root-mean-squares of the differences obtained for all prediction levels in

a particular profile for the parameter appearing at the head of the column

in which the number appears. In the left-most column RMS MACNITVDE refers

to the magnitude of the ob,.'ived data for the atmospheric variable at the

indicated number of hours after the Initial time. PERSIST DIFF is the

root-mean-square difference between the cbserved data at the time of veri-

fication and at the initial time. GPAC DIFF is the difference between the

GPAC values and the observed values at verification time.

1,2.
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CASE VI-A INITIAL CONDITIONS - 0600L 2S MARCH 1962

(PAGE 1 OF 2 PAGES)

SOIL PARAMETERS

LEVEL TFMP
(M) (DEG C)

3
0.000 13.95 LAMBDA = 0.5q CAL/CM DEG

2
-0.125 15.49 MU/LAMBrA = 0.0n37 CM /SEC

112 2 4 2
-0.250 15.47 (MU X LAMBDA) = 0.036 CAL /CM DEG SEC

-0.500 14,46 Z(O) = 2.0 CM
2

-1.0oo 14.07 S(0) = 0.0004 CAL/CM SEC MB
2

-2.001 13.53 G = 3500 CM SEC DEG/CAL

RADIATION PARAMETERS

LOCAL TIME = Of, 0 TURBIDITY = 0.28

DELTA = 2.70 DEC PSI = 1,0n3
5

P X in 1.F5 DEG C/SEC F(C)= 0.80

CLOUD CLASS= 1 ALBEDO = 0.25

= 9.39 MB M = 0.620

-1/2
EPSILON = C.950 N = 0.0415 Mg

PHI 32.5 DEG H = -90.0 DEG

HORIZONTAL GRADIENTS

LEVEL DF/nX Dr /DY DT/DX DT/DY
(m) (MR/l00-KM) (DEG C/00-KM)

200 0.76 -0.99 -I.02 0.3P

6,), 10 5" - C. 54 -0.90 0.47

1n0n 0.25 -c, oq -0.7c 0,56

14



CASE VI-A INITIAL CONDITIONS - 06001 ?A MARCH 162

(PAGE 2 OF 2 PAGES)

LFVFL wl'li) C(oDNFNTS TEMPERATURC VAP(R PRESSURE

IOn( 8.61 14.42 15.15 3.60

900 R.22 14.65 I5.47 4.2n

7*Pn 7 . P 14. 15.80 4.81

7C0 7. .. v4f 16. 13 5.43

600 7.On 1. 25 1.6.4 1) 6.65

500 t.. bn 15. 15.77 6.65

400 s.7r 16..5P 17.00 7.27

3n0 I R. 65 1 1. 03 7. P9

2nC 7 17. 72 14. 7 R * 41
2 n) 7.08 8\

J)O QA .12.80 12. 73 .3 2 f) .n 9. 'An 12. 612 .2

8 - 117 39

ADVECTION TERM ,

-1 5

(SEC x 1

LEVEL ALP1AIl) tETA() ALPHA(2) eFTA(2)

(Mq)

200 4 . 5 -0."qn n -".66

600 2.77 -0.54 0.0 -0.q4

1nO 4. n tA -r.98 0.00 -. •2?

SURIfACF CONTOUR GRADIENTS

PQFDICT ION AZIMUTH MAGN ITL OF

I'jTFRVAL (PEC' FROM NORTH) (FT/1r0'-KM)

S13"4.6 0 61 .79

1 117.70 55 .7

2 12.10 54,A

6 12 q'00 5A" -A

1 1 ZZ~z'm62.OQ



CASE VI-A COMPARISCN DATA FROM DALLAS ( I HnUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE

U (M/SEC) V (DEG C) (MB)

GEO c.86 18.7q
1000 7.c8 15.45 IS.13 4.05
900 7.45 15.9 15.46 4.61
800 6.q5 16.49 15.P() 5.18
700 6.44 16.98 16.14 5,76

600 5.94 17.50 16.46 6.32
5110 5.43 18.15 16.8n 6.91
430 4.10 19.40 17.10 7.50
330 4.05 19.95 16.87 8.10

210 6.45 18.90 14.75 8.60
100 3.10 14.30 13.05 9.06
32 1.70 10.35 12.98 9.41

8 ,.PO 7.4n 13.n7 9.54
2 XXXX 'XXX 13.10 9.57
0 XXXX XXXX XXXX XXXX

SOIL TFMPFPATURE (fEC, C) WIND SPEFD (M/SEC)

0.000 13.82 8 7.44
-0.125 15.31 2 6.21
-0.250 15.42
-0.5nn 14.50 SURFACE SHEAR STRFSS
-l.Oln 14.07 (fDYNS/Cm, SQ.)XlO

-2.00f) 13.53 TAU= XXXX

SURFACE FNFRGY TERMS (LY/SFC)XLOOOf

S(D)= 2.00 O(Fn)= XXXX
R(N)= XXXX o(sn)= XXXX

0(C,O)= XXXX

INTFC RATFD FVAPOTRANSP IRATION (GM/C M SO.)XIOO

F= XXXX

16



CASF VI-A COMPARISON DATA FROM DALLAS ( 2 HOUR }

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
t! iM/SFC) V (DEG C) (MB

GEO 11.25 17.28
1000 7,95 15.58 14.92 4.50
qnO 7.61 16.04 15.19 5.02
800 7.2Q 16.50 15.45 5.55
70( 6.q5 17.00 15.70 6.O
6')0 6.60 17.48 15.97 6.61
510 6o29 17.95 16.24 7.17
400 6.66 19.46 16.34 7.73
310 7.48 19.35 14.50 8.30
200 5.30 15.70 13.32 8.78
100 3.55 12.98 13.6f 9.23
32 2.43 11.03 14.28 q.57

8 1.25 7.85 14.71 9.70
2 XXXX XXXX 14.87 9.72
0 XXXx xxxx xxxx xxxx

SOIL TEMPFRATURE (DEG C) WIND SPEED (M/SEC)

0. GOO 13.95 8 7.95
-0.125 15.15 2 6.13
-C.250 15.36
-00500 14.50 SURFACE SHEAR STRESS
-1.000 14.08 (DYNES/CM SQ.)Xln
-2.300 13.53 TAU= XXXX

SURFACF ENERGY TERMS (LY/SEC)X100m

S(D| 6.30 O(Et0)= XXXX
R(Nl= XXXX Q(S,O)= XXXX
Q(CO)= XXXX

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ.)XI00

F= XXXX

1

17



CASE VI-A CnMPARISCN DATA FROM DALLAS ( 6 HOUR )

WT Nr) COMPONENTS TiMPFRATJPF VAPOR PRESSURF
U (M/SECi V (DEG C) (MB)

GEO 13.(2 17.17
1000 '.68 14.47 1 .00 6.32
go0 5.1H 14.16 15.34 6.66
9 1 4.6P i3. 89 1.6f 7.02

7 4.20 11.60 16.n(l 7. 8
600 3.70 13.33 Is. 1 7.75
50f 3.15 13. 19 16.69 R.20
40r ?.20 13.6c 17.58 8.66

300 1.79 14.n3 18.35 9.12
200 1.72 L3. 19.2( 0.53
10 ? .I 12.4P 1 1.g 9 12

32 ?.2' 10.L1 20. 90 10.21
8 1.23 7.30 21.32 10.32
2x xxx xxxx 1.54 1f,. 34

0 xxxx xxxx xxxx xxxx

SPIL TEMPFRAIIPE (DEG C) WIND SPEFD (M/SFC)

O, Of 18.4P 8 7.40

-n.125 1.S1 ? 4.96
-n. 25') I 5.14

-r.500 14.9)6 SURFACE SHEAR STRFSS
-I. 0n O 14.03 (DYNES/C"v  <::v.)IX t

-2. O1n 13.53 TAJ= XXXX

SIRFACE ENERGY TFRMS (LYfSEC~x1000

S(D)= 16.60 O(E,0)= xxxx
RN)=Xxx QS, xxxY
Q (C, = x x x

INTEGOAYFF) EVAPOTR6NSPIRA T[O:,6 (rG/CM SC.)X100

SXXX

L 18



CASE VI-A CIPARISCN DATA FROM DALLAS 12 HOUR

WINr) COMPNEINTS TEMPERATURE VAPOR PRESSURE
U (M/Sf7C) V (DEG C) (MRI

GEO 13.34 19.4q
10000 3. r0 lb.47 16.11 9.03
goo 3.65 16.45 16.98 9.13
P00 3.50 16.44 17. 9 Q.23
700 -. 1 " 16.42 18.73 ).33
60' " ). 20 16.40 Ig. 5c q.45
50 2.C)0 16.70 20.46 9.7r
400 2.10 17.54 21.29 10.()5

30r 1.4k 17.70 22.09 10.35
20) 1.?' lI.'5 22.q0 10.65
100 1.15 14.70 23.70 10.95

32 1. 11.70 24.27 11.1
a . 8.30 24.54 11.24
2 xXXX XXXX 24.60 11.25
0 XXXX xxxx xxxx Xx~x

SOIL TFMP RATURE (DEC, IJ WIND SPEED (M/SEC)

. 00 2 .1 P 8.32
-0.125 1 7.57 2 6.66
-C. 250 1 5.58
-C.500 14.59 SURFACE SHFAR STRESS

-1.000 14.11 (DYNES/CM SQ.)Xl0

-2. 0O 1 3. 3 TALJ= XXXX

SUiRFACF ENERGY TERMS ILY/SEC)XI OO

S( l)= ().00 i n : xxxx
R x XX X Q(St) : xxxx
Q ! ¢, , ) -- X X X Y

IITfGPATFD FVA OTRANSPIRATION (CM/CM SO.)x1O0

E =  
x xx x

XXX

' 1' ,, . . . ,F V , , 19



CASE VI-A GPAC OUTPUT DATA

VFLOCITY COMPONENTS

K((CM SO/SEC) ?3P44 22944 24959 24625
TAPEF NH. Al3. 836. 907. 90P.
INTERVAL 12.()(HR 12.OHP 6.OOHR 6.00HR

U COMPONENT (M/SEC)

LEVEL(M) GPAC fIFF (PAC DIFF GPAC DIFF GPAC !IFF
(,EO 1.35 P.01 13.35 .01 13.92 0.00 13.93 0.01

1,11) 1.26 -2.54 6.86 3.06 ?.q2 -2.76 A.07 2.39
qn 0.70 -?.85 2.68 -0.97 2.45 -2.73 4.36 -0.82
In.5 -. 9 1.66 -l.94 2.1q -2.49 3.39 -1.29

7 0.3t, -2.9P 1.17 -2.17 1. , ) -2.21 2.91 -1.29

6 C 0.22 -,. 98 0.88 -2.32 1, P3 -1.87 2.60 -1.10
5r n0.C -2.11 0.64 -2.25 1.67 -1.48 2.35 -0.80

400 -n.0? -2.12 0.46 -1.64 1.53 -r.67 2.14 -0.06

300 -. l7 -1.61 0'."2 -1.19 1.38 -n.41 1.93 n.14

2 -0.24 -1.48 0.14 -1.11 1.2? -n.50 1.72 1.00
1 1, -0.34 -1.69 -0.0 " -1.37 1.P2 -1.OP 1.46 -n.64

-. 3C -. .64 .0.12 -1.37 ".81 -1.30 1.18 -1.n2
-0.T -0.96 -0.14 -n.75 0.63 -0.57 0.93 -0.27

% Reproduced from
V COMPONENT (M!SEC) best available copy.

LF.VEL(I) GPAC 0lFF GOPAC DIFr- GPAC DIFF ,PAC DIFF

GEU 19.5! O.C2 10.90 0.11 17.17 .n 17.17 0.0010,111 19. 7") 3. 32 1 !..23 1.76 1;A. 1l7 3.o63 16., 80 7, -A 3

90( 1q.62 3.17 18.47 2.0? n2 .o0 '.84 17.26 3.10
81f) 1q.41 2.97 19.44 2.00 17.Q4 3.95 17.27 3.38

711 10.15 2.73 1.?7 i.?5 17.63 4.0? 17.13 3.93

6-10 18.P 2.46 14.r,5 1.65 17.3P 4.01 16.93 3.60

5() 18.5' 1.Q? 17.76 l.!6 17.07 3.88 16.66 3.47
400 18. 11 n. 57 17.39 -0.15 16.70 3.0 16.32 2.67

30 17957 -n. 13 16.)1 -0.79 16 .24 2.21 15.88 1.85
?in 16.P4 ).25 16.23 -C.36 15.58 .0c 15.25 1.66
10o 15.6', no .3 15.08 r .38 14.50 2.02 14.20 1.'-)
3?2 13o62 1.92 13. 14 1.44 12.69 2.57 12.44 ?.32

11.01 ?.7P 10.69 2.19 10.41 3.11 10.21 2.Q1

20



CASE VI-A GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO* 833. 836. 907. 908.

INTERVAL 12,00HR 12,00HR 6,00HR 6,OOHR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC 0IFF

1010 16.12 0.01 16.84 0.73 15.00 0.00 15.38 0.38

900 16.20 -0.78 16.83 -0,15 15,35 0.01 15.64 0.30

800 16.29 -1.61 16.82 -1.04 15.60 -0.08 15.85 0.17

700 16.21 -2.52 16.74 -1.99 15.76 -0.25 15.q8 -0.03
60n 16.16 -3.43 16.67 -2.92 15.87 -0.48 16.08 -0.27

530 16.15 -4.31 16.65 -3.81 16.03 -0.66 16.23 -0.46

400 16,11 -5.18 16.59 -4.70 16.17 -1.41 16.36 -1.22

300 16.06 -6.03 16.52 -5.57 16.34 -2.01 16.52 -1.83

200 16.01 -6.89 16.45 -6.45 16.58 -2.62 16.76 -2.44

101) 15.86 -7.84 16.28 -7.42 16.87 -3.0 17.03 -2.92

32 15.62 -8.65 16.01 -8.26 17.30 -3.50 17.46 -3.34

8 15.3Q -9.15 15.75 -8.79 17.90 -3.42 18.05 -3.27

2 15.11 -9.49 15.44 -9.16 18.46 -3.08 18,61 -2.93

0 14.20 XXXX 14.42 XXXX 20.37 XXXX 20.51 XXXX

VAPOR PRESSURE (MB)

LEVEL(M) GPAC DIFF GPAC OIFF GPAC D1FF GPAC DIFF
In0 11.68 2.65 11.38 2.35 8.10 1.78 8009 1.77

90 12.07 2.94 11.81 2.68 8.55 1.89 8.54 1.88

800 12.35 3.12 12.10 2.87 8.85 1.83 8.82 1.80

700 12.5q 3.26 12.33 3.00 9.09 1.71 9.07 1.69

600 12.78 3,33 12.54 3.09 9.29 1.54 9.27 1.52

500 13.01 3.26 10.77 1.02 9.54 1.34 9.52 1.32
400 13.18 3.13 12.94 2.89 9.72 1.06 9.70 1.04

300 13.36 3.01 13.13 2.78 9.95 0.83 9,93 0.81

200 13.56 2.91 13.34 2.69 10.19 0.66 10.17 0.64

100 13.68 2.73 13.46 2.51 10.41 0.49 10.40 0.48

32 13.87 2.71 13.67 2.51 10.79 0.58 10o78 0.57

8 13.93 2.69 13.73 2.49 11.11 0.79 11.11 0.79

2 13.98 2.73 13.80 2.55 11.43 l.09 11.44 1.10

0 14916 XXXX 14.02 XXXX 12.51 XXXX 12.56 XXXX
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CASE VI-A GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 833. 836. 907. 908.

INTERVAL 12.OOHR 12.00HR 6oOOHR 6.OOHR

SOIL TEMPERATURE (DEG Cl

LFVEL(M) GPAC 0IFF GPAC 0IFF GPAC DIFF GPAC DIFF

0.000 16.4? -3.77 1b.55 -3.64 16.82 -1.66 16.86 -1.62

-0. 125 15.97 -1.60 16.01 -1.56 15.33 -0.18 15.33 -O.1R

-0. 250 1.27 -0.31 15.27 -0.31 15.24 0.10 15.24 0.10
-C.500 14.99 -0.04 14.55 -0.04 14.54 -0.02 14.53 -0.03
-1.0n 14.07 -0.04 14.07 -0.C4 14.08 0.00 14.10 0.02
-2.Cn 13.93 0.00 13.53 0.00 13.53 0.00 13.54 0.01

WIND SPEED (M/SEC)

LEVEL(M) OPAC n1FF ("PAC DIFF GPAC DIFF GPAC DIFF
8' 11.52 xxxx 11.15 xxxx 10.90 XXXX 10.73 XXXX

8 11.09 2.77 10.70 2.38 10.43 3.03 10.25 2.85
!2 8.50 1.84 8. 20 1.54 8.06 3.10 7.92 2,,06

iSURFACE ENERGY TFPMS (LYISEC)XIO000

PARAMETER GPAC IFF GPAC DIFF GPAC IFF GPAC nIFF
S(Dr) IS 0.(l 0.01 0.01 17.04 0.44 17.05 0.45
R(N) -2.08 xxxx -2.08 XXXX 10.13 XXXx 10.10 XXXX

Q(C -2.21 XXXX -2.39 xxxx 4.57 XXXX 4.47 XXX
I() n.75 xxxx C.90 XXXX 4.53 XXXX 4.60 XXXX

Q(sn) -0.63 XXXX -0.61 xxxx 1.02 xxxx l.n5 xxxx

SURFACE SHEAR STRESS (DYNES/CM SQ)XIO

PARAMETER GPAC DIFF GPAC DIFF GPAC 0IFF GPAC DIFF

TAU 5,57 XXXX 5.57 XXX 5.57 XXXx 5.57 XXXX

INTEGrATFD EVAPOTRANSPIRATi|N (GM!CM SQOXIOA

PARAMETER GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
E 22.70 X XXXx 23.10 XXKX 11.QO Xxxx 12.10 XXXX

2?



CASE VI-A GPAC OUTPUT DATA

VELOCITY COMPONENTS

KICM SQ/SFC) 21209 21234 20839 20839
TAPE Nil. 911. 912. 915. 916.
INTER\AL 2.OOHR 2.0()HR 1.OnHR l.OOHR

U COMAPONFNT (M/SEC)

LEVEL(M) GPAC 0IFF GPAC DIFF GPAC 0IFF GPAC 0IFF
CEO 11.25 0.00 11.25 0.00 9.85 -0.01 9.86 0.00

1000 5.15 -2.80 8.49 0.53 6.47 -1.51 8.64 0.66
900 4.69 -2.92 5.65 -1.95 5.95 -1.49 6.42 -1.03
800 4.39 -2.90 4.95 -2.44 5.59 -1.l 5.T6 -1.19
70 4.14 -2.81 4.42 -2.53 5.28 -1.15 5.36 -1.07
60C 3.9? -2.68 4.1? -2.48 5.01 -0.93 5.05 -0.89
500 3.701 -2.5Q 3.85 -2.44 4.74 -0.69 4.77 -0.66
400 -. 49 -3.16 3.61 -- 1.n5 4.48 ).3R 4.49 0.39
300 3.25 -4.23 3.35 -4.13 4o19 0.14 4.20 0.15
200 3.00 -2.30 3.07 -2.23 3.R7 -2.5q 3.P8 -2.57
100 2.64 -0.91 2.70 -0.8c 3.42 0.32 3.42 0.32
32 2 20 -0,23 2.24 -0.19 2.86 1.16 2. h 1.16

8 1.?S .0 1.78 0.53 2.27 1.47 2.28 1.48

V COMPONENT (M/SEC)

LEVEL(MI GPAC 0IFF GOAC iFF GPAC DIFF GPAC DIFF
GEO 17.28 0.0 17.28 0.00 I.79 0.01 18.79 0.0

lOOC 14.9q -0.59 15.74 0.16 14.32 -1.13 15.63 0.18
900 15.49 -0.55 15.68 -n.36 15.01 -0.97 15.26 -0.72
8no 15.59 -n.91 15.69 -0.81 li.31 -1.18 15.40 -1.09
700 15.54 -1.46 15.60 -1.4n 15.41 -1.57 15.46 -1.52

6CC 15.42 -2.06 15.46 -2.02 15.41 -2.0q 15.43 -2.07
5)0 15.22 -2.72 15.25 -2.69 15.29 -2.85 15.31 -2.84
4l 14.95 -4. i 14.98 -4.48 15.09 -4.31 15.10 -4.29
300 14.5c -4.76 14.60 -4.75 14.77 -5.18 14.78 -5.17
210 14.02 -1.68 14.04 -1.66 14.24 -4.66 14.24 -4.65
1 0 1.07 n.09 13.08 0.10 13.29 -1.01 13.?g -1.01
32 11.44 0:41 11.45 C:42 11.63 1.28 11.63 1.28

8 9.34 1.49 9.34 1.49 9.48 2.08 q.48 2.08

23
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CASE %I-A GPAC OUTPUT DATA

AIR TE>:-'ERATURE ANO VAPOR PRESSURE

TAPE NO. 911. 912. 915. 916.

INTERVAL 2.OOHR 2.OOHR 1.OOIIR 1OOHR

AIR TEMPEPATURE (DEG C)

LEVEL(M) CPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 15.38 0.46 15.47 0.55 15.50 ".37 15.53 0.40
900 15.26 0.07 15.32 0.13 15.62 0.16 15.64 0.[8
800 15.22 -0.23 15.26 -0.1Q 15.61 -n.19 15.62 -n.18
700 15.13 -0.57 1I.17 -0.r13 15.53 -0.61 15.53 -0.61
600 15.03 -0, Q4 15.05 -0.92 15.18 -1.08 15.39 -1.07
500 15.01 -1.23 15.02 -1.22 15.32 -1.48 15.32 -1.48
400 14.95 -1.39 14.96 -1.38 15.20 -1,90 15.20 -1.qo
300 14.90 0.40 14.91 0.41 15.09 -1.78 15.08 -1.79
20C 14.86 1.54 14.88 1.56 14.95 0.20 14.q5 0.20
100 14.7q 1.19 14.81 1.21 14.74 1.69 14.73 1.68

32 14.66 0.38 14.66 0.38 14.37 1.39 14.16 1.38
a 14.66 -% 05 14.67 -0.04 14.08 1.01 14.08 1.01
2 14.63 -(.24 14.64 -0.23 13.19 0.65 13.75 0.65
0 14.51 KXX 14.52 XXXX 12.67 XXXX 12.67 xxxx

VAPOR PRESSURE (M8)

LEVEL(M) GPAC 0IFF GPAC DIFF GPAC DIFF GoAC DIFF
1000 5.70 1.20 5.66 1.16 4.70 0.65 4.70 0.65
Q00 6.33 1.31 6.31 1.29 5.6r 1.04 5.65 1.04
800 6.66 1.11 6.66 1.11 6.,4 0.96 6.14 0.96700 6.92 0.84 6.91 0.83 6.41 0.65 6.51 0.75
610 7.11 0.50 7.10 0.49 6.76 0.44 6.76 0.44
500 7.33 0. 16 7.32 0.15 7.03 0.12 7.03 0.!2
400 7.48 -0.25 7.48 -0.25 7.23 -0.27 7.23 -0.27
310 7.67 -0.63 7.67 -0.63 7.45 -0.65 7.45 -0.6;
200 7.89 -0.90 7.8- -P.ql 7.68 -0.92 7.67 -0.93
100 8.03 -1.20 8.n2 -1.21 7.83 -1.23 7.84 -1.22

32 8.31 -1.26 8.31 -1.26 8. 11 -1.3n 8.11 -1.30
8 8.54 -1.16 8.53 -1.17 8.30 -1.24 8.31 -1.23
2 8.7 -0.96 E.76 -0.96 8.49 -1.OR 8.49 -t.18
0 0.51 XXXX 9.51 xxqx 9.r9 XXXX 9.09 xxxx

24
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CASE VI-A GPAC OUTPUT DATA

MISCFLLANEOUS VARIABLFS

TAPE NO. q1l. 912. q15. 916.
INTERVAL 2. e)OHR 2.OOHR 1,OOHR 1°O0HR

SOIL TEMPtRATURF (DFG C)

LFVEL(M) GPAC 1IFF GPAC 0IFF GPAC 0I1FF GPAC DIFF
0.000 13.91 -0.04 13.91 -0.04 13.7n -0.12 13.71 -0.11

-0.125 15.25 n.10 15.26 0.11 15.37 0.06 15.36 0.05
-C.250 15.39 0.03 15.38 0.02 15.42 -0.0O 15.42 -0.00
-0.50n 14.49 -0.01 14. 4 Q -0.01 14.48 -0.02 14.49 -0.01
-1.00n 14.08 0.00 14.08 0.00 14,.08 .01 14.08 0.01
-?.Y'' 13.53 0.0O 13.53 0.00 13.53 0.00 13.54 0.n

WIND SPEEO (M/SEC)

LEVEL(M) GPAC 01FF GPAC 0IFF GPAC DIFF GOAC DIFF
8' 10.02 xxXX 10.03 XXXX 10.25 XXXX 10.25 XXXX

q.51 1.56 9.51 1.56 9.75 2.31 9.76 2.32
2 7.31 1.18 7.31 I.1l 7.47 1.26 7.47 1.26

SURFACF ENERGY TERMS ILY/SECIX1000

PARAMETER GPAC. nFF GPAC OIFF GPAC DIFF GPAC DIFF
S(D) 6.4R 1.19 6.4R 0.19 2.21 0.21 2.19 0.19
R(N) 2.69 XXXX 2.56 XXXX -n.34 XXXX -0.36 xxxx
Q(C,O) -0.2c xxxx -0.25 xxxx -2.26 XXXX -2.27 xxxx
O(Fo) 2.74 xxxx 2.79 XXYX 2.21 XXXX 2.21 XX

Q(S,n) 0.17 XxXx 0.17 XXXX -0.3n xxxx -0.30 xxxx

SURFACE SHFAR STRESS (DYNES/CM SQ)X1"

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC nIFF
TAU 4,66 XXXX 4.66 XXXx 4.*6 XXXX 4.66 XXXX

INTEC.PATFD EVAPOTRAISPIR'ATION (G /CM SQ)XIOO

PrRAMETER GPAC 0IFF GPAC DIFF GPAC OIFF GPAC 0IFF
E 2.60 X(Xx 2.60 Xxxx ill() Xxxx 1.20 XXXX
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ROOT MF&N SQUAPES OF THE DIFFERFNCFS BETWFEN
THE PREDICTED A~fn OThSERVED ATMOSPHERIC COLUMNS

CASE VI-A 12.00 HOUR

TAPE U V T(AIR) F TISOIL)
NO. (M/SFC) (M/SFC) (OEG C) (Ms) (nDG C)

RMS MA'NtITIME 4.47 16.00 21.20 10.15 16.0q
DERSIST DIFF 3.83 1.64 6.73 3.41 2.69
GPAC n1FF 833. 2.23 2.14 5.q5 2.q7 1.69
GPAC 1F)I A36. 1.72 1.495 .0 2.6? 1.62

CASE VI-A 6.00 HOUR

TAPE If V TIA IR) F T(SnI L)
NO. (M/SECI (M/SFC) (DEG C) (MB) (DEG C)

RMS MAGNITUDF 5.10 13.34 1.*13 8.68 15.30
PEPI[rT DIFF 3.17 2.28 4.23 1.71 1.85
GPAC DIFF qC,7. 1.67 3.16 2.09 1.30 O.bR
CPAC 0I1F qc8. 1.00 2.6a lq7 1.2 A 0.67
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ROOT MEAN SQUARES OF THE DIFFERENCFS BETWEEN
THF PPrI)I(CTFr ANf; OBSERVED ATMOSPHERIC COLUMNS

CASE Vt-A 2.00 HOUR

TAPF U V T(AIR) E T(SOIL)
NO. (M/SEC) IM/SEC) (DEG C) (MB) (OEG C)

RMS MAGNITj0E 6.68 lb.03 15.03 7.74 14.44
PF-RSIST DIFF V.96 1.82 .1?0 0.57 0.15
GPAC 0IFF ql 1. 2.49 2.21 r. 84 0.96 n.05
GPAC CIFF q12. 2. 16 2.18 0.84 n.95 0.0c;

CASF VI-A 1.00 HOUR

TAPE U V T(AI ) E T(SOIL)
N,]. (M/SEC) (M/SEC) (DEG C) M (DEG Cl

Rf4S MAGNITUDE 5.94 16.50 1,21 7.5? 14,46
PERSIST {);FF 1.01 1.77 n.le 0.28 0.09
GOAC DIFF 9. 1.22 2.67 1.14 0.89 0.06
GPAC )1F )16. 1.10 2.63 1.14 0.89 n.05

27



... . . .. . . . - . . -- I,, .,, ,
-

CASE VI- R  TAPE LOG

TAPF FCST SM KMS SCG ADV GFO REMARKS

N0. INT n8

922. 1 2 .0O) A V A N n 0-MOD IF ICATION

923. 12.00 A V A N I n-MODIFICATION
9?6 6,.00 A V A N 0 C-MODIFICATION

927. 6,On A V A N I D-MODIFICATION

930. 2.O A V A N 0 D-MODIFICATIIN

931. 2.00 A V A N I O-4ODIFICATION

934. 1.00 A V A N 0 D-MODIF ICAT I)N

935. 1.0n A V A N I U-MODfIF ICAT ION

|I

iI

|.1
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CASF VI- INITIAL CONDITIONS - 06OOL 15 JUNF 1q62
(PAGE 1 OF 2 PAGES)

SOIL PARAMETERS

LFVEL TFMP
(U) (O (- C)

0..00 23.17 LAMBDA = n.5q CAL/CM DEEG
2

-0.12 .  25.93 /'U/I.AMBDA = 0.0037 CM /SEC
12 2 4 2

29.69 (MU X LAMBDA) 0.036 CAL /CM DFG SEC

-0.500 24.06, Z(Ol = ?.0 CM
2

21.85 S0) = 0.0004 CAL/CM SEC MB
2

-2.000 17.27 G = 3500 CM SEC DEG/CAL

RAVIATIO1N PARAMFTERS

LOCAL TIME = 0-1'0 TURBIDITY =0.74

DELTA = 22.70 DEG PSI = 0.970
9

R x 10 = 1.55 DEC C/SEC F(C)= 0.9C

CLOUD CLASS= 2 ALREDO = (.25

P(A) = 20.98 MB M = 0.670
-12

EPSILO)N = C.050 N = 0.0360 MB

PHI 32.9 DEG H -90.0 DEG

HORIZONTAL GRADIENTS

LFVEL OFIx f)F/DY DT/DX DT/DY
(AA) (MB/100-K(m) (DEG C/I10-KMI

2-0. t -0.65 -0.66 -0.64

6r'O -0.80 -AI.40 -0.76 -0.45

1000 -0.78 -n.1, -. 86 -0.26

20



CASE VI-8 INITIAL CF'NDITiUNS - O600L 15 JUNF 1962(PACGE 2 OF 2 PAGES) 1;
. FVEL WIN[ COMPONENTS TEMPERATURE 

VAPOR PRESSUREiJ (M/SFC V (DE; C) (MFR)lO -0.51 8.42 16.94 
15.81Q.0 - .Rs 9000 17.64 16.42

7 - I .2 q.5 4  1go34 
17.04

7CO -1.60 1010 19.04 
17.65

6o00 -P.05 10.64 19.74 
18.26SOO -2.52 11.20 20.45 18.88410 -1.. 42 l 83 21.1' 19.49100 C) 12.5O 21. 74 20. 112rO -6.90.41 

?1. p1 20.4610 -6.'on 7. to ?C.45 
20.73

32 -4.67 "3A I .51 
20.)2

8 -. 7: I- 19.39 
20.98

AOVECTION TFRMS
-I 5

(SFC X 10LEVEL ALPHA(11 DETA(I) AIPHA(2) BETA(2)

2ri n.97 
-1.0'; 0.49 1.66600 n C) -0.05 0.31 1.54

1000 1)4 0.95 n. 13 1.42

SURFACE CCNTOUR GRADIENTS
PREDICTION 

AZIMUTH 
MAGNITJDEINTERVAL (PEG FROM N9RTH) (FT/lOtnKM)(HR I

0 7?.50 
23.441 96.60 
35.31

2 34.70 
22. S 3

6 81.20 
27.70

12 84,90 37.44

30



CAS;E VI-B CCIMPAFISON DATA FROM OALLAS I 1 HOUR I

WINO COMPONENTS TEMPERATURF VAPOR PRESSURE

11 (M/SEC) V (DEG Cl (MB)

GEO 1.62 13.34
lo00 -0.70 8.28 17.15 15.85

900 -O.Q4 R.70 17.ft1 16.45

800 -1.20 9.15 18.49 17.06
70n -1.4 9.60 19.16 17.65

6;)C -1.73 10.01 19.84 18.25
5 0) -2. 1 10.49 20.51 18.8b
4 0 -2.60 11 .15 21.21 19.46
300 -3.60 1 .54 21.86 20.06
200 -r.q5 I C. 35 21.50 20.4-
10 -6. Co 5.70 19.95 20.72
32 -4, 59 A.15 2 .14 20.92
'4 -'i ,40 20.42 20.98

X XX 20.5 21.00
0 XXXX (Kxxx ;% X

SrIL TEMPEPATIJPE (O, C) WIND SPEFO (M/ScC)

0.000 23.nO 8 3.36
-0.129 21.20 2 2.39
-C. 25(, 25.58
-0.500 24.C8 SURFACE SHEAR STRESS
-I.00n 21.Hr (DYNFS/Ck, SQ.)X10
-2. , r i 7 .2 7  TA.J= XXXX

StIRFbCF ENFRGY TERfi4 .LV/SFC)X100n

S(b .50 0(F ,0 XXXX
iN= XXXX Q(S,O)= XXXX

Q(C,,O)= x xxx

INTEGRATFO FVAPOTRANSPIRATION (GM/CM SQ.)XIOO

F= xxxx



CASE VI-B CfMPARISON DATA FROM OALLAS { 2 HOUR )

WIND CoMPnNENTS TEMPFRATURF VAPOR PRESSURE

U (' /Sr,: 4 (DEG C) (MP,1

cF0 -fl.Rl 8.70
1000 -) 95 7.40 17.46 15.89
900 -1.18 7,50 18.15 16.48

8C,0 -1.39 7.60 18.82 17.07
701 -l.ho 7.70 19.50 17.66

61)0 -I .lAO 7.4r, 20.17 18.24
5 (0)" -2.01 7.90 20.85 18.84

400 -2. 15 8.72 21.S5 19.43
3cw -3.69 9.05 21.84 20.02

2n0 .5. 4L' 6.60 20.75 2) .40
1: -5. *4 3.89 21.15 2n.7.
32 -4.70 3.7C 21.71 20.ql

1 -3.79 1.05 22.1R 20.98

2 xxxY ?xxV 22.3 ) 21.00
0 xxxx xxxx xxxx xxxx

SOIL TF.MPFRATIJPE (DEC C) WINO SPFELI (M/SEC)

C. 00r 23.71 p 4.83

-n. 125 25.10 2 1.18
-0.25n 2r.4P

-0. Snn 24.n SURFACE SHEAR STRESS

-1.00n 21.85 (DYNFS/CM SQ.) xl

-2. r00, 17.27 TAUJ= XXKX

S(IPFACF FNERGY Y1RM'S (LY/SFC)X1O00

S(D) 11 .40 Q(F,0)= XXXX
R(N XXXX Q( S,0)= XXXX

INTFGOATEF FvA0OTRANSP'R4TTI0N (GM/CM SO.)XI00

E =  x xx x
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CASE VI-B CCMPARISON OATA FROM DALLAS t 6 HOUR

WIND COMPONFNTS TEMPERATURF VAPOR PRESSURE
U fM/SLC.) V (DEG CI (MBI

GEO -1.62 10.44
ic'00 -L.31 7.27 19.04 16.05

40r -1.10 7.22 19.83 6.59
5i00 -0.00 7.20 20.61 17.14
700J -0.61 7.15 21.4n 17.68

60 -0.40 7.10 22.19 18.20
5 ) -0.18 7.09 22.98 18.76

400 -0. r:q 7.01 23.S4 19.31

10C -floS; 7.01 24.86 19.86
200 -(,) 1 6 .97 25.79 20.27
100 -. RO .39 26.83 20.64

32 -0 . 4.0 r,.1 n 27.87 20,88

1 -0.15 3.8( 28.42 20.98

2 XXXX xxxx 2A.57 21.00
0 XXX xXXX XXXX xxxx

COIL TEMPERATUPE (E(, C) WIND SPEED (MISECI

0. 00.0 30.55 p 3.80
-0.12S 25.58 2 3.10
-r. 250 25.1
-0.50" 24.06 SURFACE SHEAR STRESS

-1. 00 21. F5 (DYNFS/CM SQ. IX10
-2o.n0 17.27 TAIl= XXXX

St)RFACF FNERGY TERMS (LY/SECIXIOO

S(D)= 22.20 O(E,0 )= xxXX
R(NI= xxxx Q(S,0)= xxxx

Q( f,G) = x x xK

INTEGRATFL) FVAPOTRbNSPIRATION (GfV/CM SQ. X O

F= XXXx
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' I,
Ii

CASE VI-R CnMPARISON DATA FROM DALLAS (12 HOUR I

WIND COMPONENTS TEMPERATURF VAPOR PRESSURE I

U (M/SFC) V (DEG C) (MB)

GEG -1.28 14.27
1000 -4.09 7.70 21.06 16.29
Q0 -3.9l 7.66 21.89 16.76
810 -3.Pl 7.60 22. 71 17.24
700 -3.70 7.58 23.55 17.71

6')0 -3.60 7.51 24.37 18.18
500 -3.50 7,49 25.20 18.66
40n -3.40 7,44 26.16 19.13
100 -3.4% 7.31 27.07 19.61
?3n -3.75 7.10 27.98 29.0)
100 -3.70 6.53 28.95 20.59

32 -3.25 5.45 29.63 20.85
p -2. 75 4.20 29, 78 20.97
2 xxxx XXXX 29.80 21.00
c xxxx xxxx xxxx XXxx

SOIL TEMPFRATURE (DEC C) WIND SPEED tMISEC)

0.000 28.96 A 5.02

-0. 129 28.41 2 2.33
-C.25n 25.57
-0.50n 24.04 SURFACE SHEAR STRESS
-1,no0 21.82 (OYNES/CM SQ.)XIO
-2.000 17.27 TAU: XXXX

SURFACE ENERGY TERMS (LY/S EC X1000

S(D) 1.80 Q(E,0)= xxxx
R(N = I:XXXX Q(S,nl= :XXXX

INTEGRATED EVAPOTRANSPIRATION (GM/CM SQ.)X1CO

XX X

34I

I



CASF VI-R GPAC OUTPUT DATA
/

, /
VELOCITY COMPONENTS

K(CM SO/SEC) 15334 14949 1A264 18294TAPE Nn. Q2?. 923. 926. 127.
INTERVAl 12. OHP 12.O(OHR 6.,OOHR 6.OOHR

U COMPONENT (MfSEC)

L EVEL(MI GPAC DIFF GPAC I1FF GPAC n01FF GPAC 01FFGEO -1.29 -0.01 -1.29 -0.01 -1.6? 0.00 -1.62 0.001000 -4.56 -0.47 -2.0? 2.07 0.05 1.36 -0.73 0.58QOO -5.72 -1.81 -4.39 -0.48 - .02 0.08 -1.25 -0.15800 -6.25 -2. 44 -5.27 -1.46 -1.55 -0.68 -1.66 -0.7970') -6.5 -2.88 -5.77 -2.07 -1.89 -1.2A -1.97 -1.36600 -6.77 -3. 17 -6.06 -2.46 -2.13 -1.72 -2.18 -1.785-0 -6.8q -3. 3q -6.26 -2.76 -2.3n -2.1? -2.39 -2.17
400 -6.q3 -1. 53 -6.36 -2.q6 -2.43 -2.34 -2.4o -2.3730C -6.91 -1.52 -6.1A -?.98 -2.51 -1.9H -2.5S -2.02200 -6.7.9 -3.03 -6.29 -2.54 -2.50 -1.59 -2.57 -1.661o -6.43 -2. 73 -6.0() -2.30) -2.51 -1.71 -2.52 -1.7232 -5,7( -2.4c -5.34 -2,nC) -2.29 -1.89 -2.31 -1.918 -4.6 -1.93 -4.38 -1.63 -1.95 -1.80 -1.96 -1.91

V CO1MPONENT (M/SEC)

LEVEL(M) GPAC 0 IFF CPAC DIFF GPAC DIFF GPAC 0IFFGEo 14.27 - 1.0n 14.26 -0.01 10.44 0.01 10.44 0.011000 I0lc 3.24 12.63 4.91 7.n8 -0.19 q.07 1.8090) 10.5? ?.86 11.11 3.35 6.97 -r.25 7.79 O.o7800 10.16 2.56 10.43 2.83 6.81 -n.3q 7.35 e.1s700 4. R1 2.23 10.0 2.42 6.62 -0.5 7.n4 -0.1160") (). r,, 1.Q9 q.64 2.13 6.44 -0.66 6.7A -n. 3 2500 9.16 1. 67 9.25 1.76 6.25 -0.84 6.54 -0.55400 8.82 1. 31 8.93 1.49 c.. 04 -. 97 6.30 -0.71300 8.43 1.1? A.53 1.22 5 .q0 -1.2n 6.04 -0.96200 7.9 ';.i 8 8.07 C.97 5.S2 -1.49 5.72 -1.25l0 7.32 0* 79 7.3q n.p6 5.10 -1.29 5.2A -1.1 132 (.3? 0.89 6.39 r q. 4 4.48 -0.62 4.63 -0.478 5.1 n. 93 5. 17 C.97 3. 74 -0.06 3.q7 0.07
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CASE VI-6 GPAC OUTPUT DATA

, 
A'R TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 922. 923. 926. 927.INTERVAL 1?.00HP 12.OnHR 
6.OOHR 6.OOHR

AIR TEMPFRATURE (DEG C) V
LEVEL(M) GPAC DIFF GP-AC 0IFF GPAC 0GFF OPAC DIFF10o 25.53 4.47 25.74 4.&8 21.74 2.71 21.67 2.63900 ?51q5 4.06 26.10 4.21 22.38 2.55 22.33 2.508 ),j ?6.17 3.46 26.31 3.60 22.8n 2.19 22.76 2.1570C 26.24 2.69 26.34 2.79 23.04 1.64 23.n1 1.61600 ?6.29 1.92 26.30 1.93 23.30 1.11 23.28 1.09500 26.36 1. 16 26.46 1.26 23.,6 0.58 23.54 0.564)0 2h.3 9 23 26.47 C.31 23.81 -0.03 23.79 -0(.530- 26.3q -,).68 26.48 -O.sq 24.10 -0.76 24."? -0.79209 26.41 -1.57 26.49 -1.49 24.49 -1.30 24.47 -1.32100 26.34 -?. 1 26.42 -2.53 24.98 -1.85 24.97 -1.8632 26.15 -3.48 26.22 -3.41 25.76 -2.11 25.74 -2.138 26.01 -3.77 26.06 -3.72 26.77 -Io6 i6.75 -1.672 25.78 -4.r)2 25.83 -3.97 27.77 -0.80 27.75 -0.820 21.04 X'xx 2'5.CR xxx,( 31.71 xxxx 31.68 xxxx

VAPOR PRFSSURE (MB)

LEVFL(M ) GPAC DIFF CPAC 0IFF 6gPA C D1FF GPAC DIFF1000 21.56 5.27 21.69 5.40 18.95 2.90 18.86 2.919") ?2.21 i.45 22.31 5.55 19.57 12.98 19.51 12.92800 22.67 '.43 2?.75 6.S1 20.03 2.89 19.97 2.8370C 23.09 .38 23.16 5.4S 2n .44 27( 20.41 2.7360C 23.45 r5.27 23.53 5.35 20.83 ?.63 20.78 2.58g90 23.86 9.20 23.93 5.27 21.27 2.51 21.22 2.46400 24.21 5. C8 24.27 5.14 21.65 2.34 21.61 2.3030') 24.5c 4.98 24.65 5.04 22.11 2.25 22.06 2.2020t-  24.9q 4.9n 25.17 4.Q9 ?2.61 2.34 22.57 2.301,1 25.37 4. 92 25.43 4-R 8 23.18 2.54 23. 2.432 25.8. 4.96 29.87 5.02 2.97 3,OQ 23.92 3.04
8 26.07 5. 10 26.15 5.1A 24.69 3.71 24.65 3.672 26.28 5. 28 2tf.37 5.37 25.43 4.43 25.38 4.3%26.98 XKXX 27.07 XXXX 28.32 XXXX 28.24 xxxx
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CASF VI-K GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 92?. 923. 926. 927.

INTFRVAL 12.OOHP 1?.OOHR 6.00HR 6oOOHR

SOIL TEMPFRATUR (COEG C)

LEVFLIM) GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
0.900 27.47 -1. 49 27.48 -1.48 27.31 -3.24 27.29 -3.26

-0. 125 26.11 -2.10 26.31 -2.10 25.37 -0.21 25.37 -0.21
-n.250 25.2R -0. 2Q 25.27 -). 0 25.32 0.10 25.31 0.18
-0.500 74.11 0.07 24.11 0.07 24.11 0.05 24.11 0.05
-1.000 21.90 0.08 21.o91 0.00 .R 0.03 21.88 nn3
-2.000 17.28 0.01 17.281 0.11 ,1.27 -O.On 17.28 0.01

WIND SPEFO IM/SECI

LEVEL(A GPAC 0IFF GPAC 01FF GPAC DIFF GPAC DIFF
9' 7.63 KXX 7.50 XXXX 5.28 XXXX 5.37 YvXX

8 6.94 1.92 6.78 1.76 4.22 0.42 4.34 ,,.54
2 5.31 2.q8 5.19 2.86 3.37 0.27 3.46 0.36

SUPFACE ENERGY TERMS (LY/SEC)XI.OOO

PARAMETER GPAC 01FF GPAC 0IFF GPAC 0IFF GPAC 0IFF
S(O) 2.13 n.33 2.15 0.35 22.57 0.37 22.58 0.38
R(N) 0.03 xxxx 0.04 XXXX 14.56 xxxx 14.56 xxxx
Q (C,0) -1.14 xxxx -1.13 xxxx 5.84 xxxx 5.86 xxxx
Q(E,01 1.86 xxxx 1.86 xxxx 7.41 XXXX 7.41 XXXX
Q(S,0) -0.6q X XX -0.68 xXXX 1.27 XXXX 1.26 XXXx

SURFACE SHEAR STRESS (DYNFS/CM SQJXI('

PARAMETER CPAC DI FF OPAC 0IFF GPAC DIFF GPAC 0IFF
TAU 1.54 XXXx 1.4 XXXX 1.S4 XXXX 1.54 XXX

INTFGCPATF EVAPOTRANSPIRATION (GP/CM SQ)XIOO

PARAMETFR GPAC )IFF GPAC DIFF GPAC DIFF GPAC 0IFF

F 36.20 XXXX 36.20 XXx 16.10 XXXX 16.10 XKXX
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CASE VI-B GPAC OUTPdT DATA

VELOCITY rOMPONENTS

K(CM4 SQ/SEC) 16949 16954 1IT179 17179
TAPE NO. 930. q31. 934. 935.
INTFRVAL 2.00HR 2.OOHR 1.OCHR 1.OOHR

U COMPONENT (M/SEC)

LFVEL(M) GPAC DIFF cPAC DIFF GPAC DIFF GPAC DIFF
GF'1 -0.81 -".00 -0.91 -0.00 1.62 0.0n 1.62 0.00

1010 0.92 1.87 -0.03 C0.01 -0.2q 0.41 -0.18 0.52
9q0 -0.09 1.09 -0.35 r.83 -1.11 -(.17 -1.13 -0.19
8"0 -0.68 0. 71 -0.80 1).50 -1.77 -0.57 -1.78 -0.59
70) -1.10 n.50 -1.18 0.42 -2.31 -0.84 -2.32 -0.84
610 -1.41 0.39 -1.45 C.31 -2.74 -1.02 -2.75 -1.02
500 -1.65 0.36 -1.68 r.33 -3.10 -1.09 -3.11 -1.10
4n0 -1.83 n.? -1.85 0.50 -3.38 -r%.78 -3.38 -0.78
3 0 -1.97 1.bR -1.Q8 1.66 -3.SP 0.o -3.59 0.01
2nn -2.05 3.44 -2.06 3.43 -3.71 2.24 -3.71 2.24
100 -2.04 3.41 -2.05 3.40 -3.68 2.41 -3.68 2.41

32 -1.88 2. A2 -l.?8 2.82 -3.36 1.19 -3.36 1.19
3 -I. 5 2. 17 -1.59 2.17 -2.80 0.25 -2.80 0.25

V COMPONENT (M/SFC)

LEVFL(M) GPAC IFF GPAC 01FF GPAC DIFF GPAC DIFF
GF0 8.70 -(.00 8.69 -O.Al 13.34 0.00 13.34 0.00
1 00 8.86 1. 46 9.04 1.64 9.16 0.88 10. 18 1.90
9n0 9.44 1.Q4 . 54 2.04 10.02 1.32 10.1 1.45
80) 9.53 1.93 9.59 1.99 10.40 1.25 10.44 1.29
700 1945 c . 75 9.49 1.79 10.51 0.c.1 10.52 0.92
610 9.32 1.52 9.35 1.55 10.49 0.48 10.50 0.49
510 Q.1? 1.22 9.14 1.24 10.37 -0.12 10.38 -0.11
4)0 8.88 0.16 8.89 0.17 10.16 -O.q9 10.17 -n.98
300 P,.58 -0. t7 8.59 -0.46 9.87 -1.67 9.87 -1.67
2)0 8.18 1.58 8.19 1.5q 9.44 -0.ql 9.44 -0.91
100 7.56 3.67 7.57 3.6A 8.75 3.o5 8,7 3.14

32 6.60 2.90 6.60 2.90 7.61 4.48 7.63 4.48
8 5.43 2. 1p 5.44 2.39 6.?4 4.84 6.23 4.84
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CASE VI-B GPAC OUTPUT DATA

AlP TEMPERATURE AND VAPOR PRFSSURE

A
TAPE NO. 930. 931. 934. 935.
INTERVAL ?. rnHR 2.OnHR I.OOHR IOOHR

AIR TEMPERATURE (DEG C)

LEVFL(M) GPAC 0IFF GPAC DIFF OPAC DIFF GPAC DIFF
i0 18.91 1.45 1A.88 1.42 17.94 0.79 17.94 0.79

C90)0 1).65 1.50 19.62 1.47 19.00 1.19 19.00 1.19
80O 2 0.03 1.21 20.02 1.20 19.56 1.07 19.57 1.08
70C 20.19 0. 69 2n.17 '.67 19.84 0.68 19.84 0.68
6)0 20.34 0.17 20.33 0.16 20.n5 0.21 20.05 n.21
500 20.51 -0.34 20.49 -'1.36 20.24 -0.27 20.24 -0.27
400 2t.62 -f. 93 20.61 -0.94 20.37 -. 14 20.37 -0.84
300 20.77 -1.07 20.76 -1.08 20.49 -1.37 20.49 -1.37
200 20.95 0.21 20.95 0.20 20, 63 -0.87 20.63 -0.87
100 21.21 0.06 21.2n 0.05 20.75 0.80 20.75 n.80
32 21.57 -0. 14 21.57 -0.14 20.91 0.77 20.91 n.77
A 22.16 -0.0)2 22.16 -0.02 ?1.21 0.79 21.21 0.79
2 22.73 0.43 22.73 0.43 21.46 0.96 21.46 0.96
0 24.74 XXXX 24.74 XXXX 22.31 XXXX 22.31 xxxx

VAPOR PRESSURE (MBI

LFVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
Il0, 0 17.01 1. 12 16.90 1.01 16.3q n.54 16.45 0.60

~o0 17.79 1.27 17.74 1.26 17.26 O.ql 17.29 n,84
B00 18.19 1.12 I8.19 1.12 17.80 0.74 17.83 %*77
700 10.55 0. 89 I.55 0.89 IR.24 0.59 18.26 0.61
Ao 18.87 0. 63 18.85 0.61 1F.61 0.36 18.62 0.37
50C 19.21 0. 37 19.21 0.37 18.99 0.13 19.(0 0.14
400 1q.51 0.08 19.90 0.07 19.30 -0.16 1q.31 -0.15
300 19.84 -0. 18 19. 83 -O.lq V).64 -0.42 19.64 -0.42
200 20.19 -0. 21 20. 10 -0.21 19.99 -0.44 19.99 -1.44
1n ?0.r2 -0. 18 20.52 -0.18 20.3n -0.4? 20.30 -0.42

3? 20.9H 0.07 20.99 0.08 20.67 -0.25 20.68 -0.?4
R 21.1, ).35 21.34 0.36 20. 91 -0.07 20.91 -0.07
2 21.6R 0.68 21.68 C.68 21.12 0.12 21.12 0.12
n ?2.90 x xx 22.90 xxxx 21.83 xxxx 21.e4 xxxx
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CASE VI-S GPAC OUJTPUT DATA

MISCELLANEOus VARIABLFS;

TAPE Nn. q 3. 934. q35.
INTFRVAL 2.1HK 2.OOHR 1.0OHR 10H

SOIL TEMPF'<ATURF (DEG C)

LEVELINI) GPAC 01IFF GPAC 01FF GPAC 01FF GPAC 01FF
C.000 21.45 -0r). 2 f- 3.4.6 -0.?5 23.03 0.03 23.03 0.03

-0. 115 2.2 S (II *11 29.*2 1 ('.11 25.317 0.08 25.37 0.018
-0. 290 ?2c. 55 n. 07 29. 99 r.07 25.63 0.05 25.63 n.05
-0.SQon 24.OQ 0.00 ?4.09 0.00 24.08 -0).00 24.08 -0.00
- I. r.10 2 1. P7 0.02 21.97 C. r% 21.P 7 0.02 2?1 .P 0.02
-I2.000l 17.2R 1.01 17.28 0.01 17.27 -0.00 17.21 0.01

w I Nr S PE FO D'As FC)

LEVEL (4 GPAC P IF F ("PAC 01FF OPAC 0 1 FF GPAC 01FF
do 6.40 xxxx 0.49 XX 7 .54t xxxx 7,54 xxxx
p *6 5 0f*(.83 5.67 0.A4 6.84 3,48 6.83 3.47

2 4.4? -4.24 4.42 3.24 5.28 2.89 5.2A3 ?.89

SUPrACF ENFPGY TFRMS (LY/ SE C X1000

PAR AMFTER ,-,P AC F)lIFF GPAC Di FF GPAC f)IF F GPAC 01FF

Q(N) 6.74 Yxxx 6.72 KXXX 3.26 XXXX 3.26 xKxx
0 (c ") 3.1) x x x 3.10) XXXX 1. 4n x xxx 1.40 x xx x

(F') 3.26 xxxx 3.25 xxxx 2.06 xxxx ?.()6 xxxx
Q0.37 x xx x 0.317 x X x -0.20 XX X K - 0. 2, x xx x

SUP.FAflE SHEAP STPFS'.S (DYNFS/CM SQ)XlO

PARAMETER GPAC 01FF GPAC flIFF GPAC. 01FF GPAC n1FF
TAU 2.59 XXXX 2.5(1 xxxx 2.5q XXXX 2.S9 xxxx

INTE(-fRATF0 FVAPOTRANSPIR4TION (GM~/CM SQ)XIO'

PARAMETER GPAC 01FF CPAC 01FF GPAC. 01FF GPAC 01FF

E 2.2(0 xx~X 2.4* xx~x 0.Rf xxxx 0.80 xxxx
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ROOT MEAN SQUARES OF THE DIFFERENCES BETWEEN
THE PREDICTED AND OBSFRVrD ATMOSPHERIC COLUMNS

CASE VI-B 12.On HOUR

TAPE U V T(AIR! E TISOIL)
NF). (MISEC (Mi/SECI (DEG CI IMBI (DEG C)

RMS MA(;NI TJflF 3.46 7.84 26.18 19,07 24.67PERSIST DIFF ?.?3 3.10 6.40 0.2q 2.66
GPAC 0FF 22. 2.64 1.82 2.95 5.17 1.06

CPAC DIFF 923. 2.17 2.22 2.99 5.25 1.06

CASE VI-B 6.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (I/SEC) (M/SEC) DEG C) (MR) (DEG C)

RMS MAGNT TU'E n.A2 7.05 24.23 18.63 24.41D RSIST OIFF 3.36 3.32 4.63 2.84 3.04
fPAC DOFF Q26. 1.60 0.7q 1.67 4.57 1.33GPAC DiFm )?7. 1.60 0.80 1.66 4.53 1.34
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ROOT MEAN SQUARES flF THE DIFFERENCES BETWEEN
THE PPEnFICTE0 ANn OASERVEn ATMOSPHERIC COLUMNS

CASF VI-B 2.On HOUR

TAPF U v TIAIR) E T(SOTL)
NO. (M/SEC) (M/SEC) (DEG C) (MR) (DEG C)

RMS MAGNITI UFD 3.16 7.16 20.55 19.13 23.08
PERSIST DIFF 0.A4 2.75 1.14 0.05 0.31
GPAC DIFF Q30. 1.96 1.90 0.82 0.69 0.12
CPAC rIFF '3 . 1.7I 1.Q3 ().81 0.67 0.12

CASE Vt-V 1.00 HOUR

TAPr U V T(AIP) E T(SDILI
N t). (M/SEC) (M/SCC) (DEC C) (MO) (DEG C)

R'A' MAGNITUDE 3.24 9.27 1.91 119. 13 ?3.02
P':,SIST DIFF 0. t ) .71 0. 40 0.02 0.12
GPAC IFF Q34. 1.12 ?.19 n.87 0.45 0.04
GPAC nlFF 13. 1.13 2.2 0.87 C.47 0.04
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prS

CASE VI I -A TAPE LOG

rAPF FCST SM KMB3 SCG AOV GEO REMARKS
NO. I!N T0

897. 12.00 A V A N 01 0-MODIFICATION
85H. 12.00 A V A N I 0-MO IF IC ATION
940. 6.00 A V A N 0 D-MODIFICATI3N
941. h.00 A v A N I 0-MODIFICATIIJN944, Z.00 A V A N 0 D-MOOIFICATION945. 2.no A V A N I O-MODIFICATION
948, 1.00 A V A N C! D-IODIFICATION
949. 1."fl A V A N I D-MODIFICATION
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CASE VII-A INITIAL CONDITIONS - 180CL 15 NOVEMBER 1961
(PAGE I OF 2 PAGESI

SOIL PNRAMFTEOS

LIVFL TEMP
(MI OE(, C)

3
0.000( 12.30 LAPBDA 0 0.59 CAL/CM VEG

2

-0.125 14.?? MU/LAMBOA z 0.0037 CM /SEC
112 2 4 2

-. 25') 15.00 (MU X LAMBDA) = 0.036 CAL /CM DEG SFC

-0.500 16.6? Z(0) = 2.0 CM
2

-1.0Or) 1q.06 S (0) = 0.0004 CAL/CM SEC MB
+ 2

-2.000 '4.8R G = 3500 (M SEC DFG/CAL

RADIATI (N PARAMETERS

LOCAL TIME = i'0 TIJR4IDITY = 0.20

OFLTA = -lA.nO PE.G PSI = 1.0?22

R X 1( 1.()4 IlFG C/SFC F(CIz 1.00

CLOUD CLASS= I ALBEDO = 0.25

£ ' (.) = b.1'3 MR M = 0.620
-112

FPSILON = C.050 N = 0.0415 MR

PHI : 32.5 DEG H = 9n0 DEG

HOI ZONTAL GRADIENTS

LEVFL DE/DX DE/DY DT/DX DT/fOY
(N) (MB/10f0-KM) (DEG C/110-K )

20 1.10 C.39 0.5A -0.84

6 n, 0. 60 5 1. 13 0 .:-9

lo0. 10 0.80 1.6 -0.94

f 44



CASE VII-A INITIAL CCNOITIONS - 1800L 15 NOVEMBER 1961
(PAGE 2 OF 2 PAGES)

LEVEL W IND rOMPONENTS TEMPERATURE VAPOR PRESSURE
(MI U (M/SEC (DEG C) (MB)

1000 16.81 3.32 3.75 4.28

900 16.38 3.43 4.73 4.46

800 15.90 3. 54 5.71 4.64

700 15.49 3.65 6.70 4.80

6C0 I c. 03.76 7.69 4.98

500 14.60 3. 88 8.67 5.16

4')0 14. 1n 3.98 9.69 5.34

300 l3-.4q 4.10 10.54 5.52

200 12.45 4.19 11.32 5.70

100 1n.31 3. 94 11.85 5.87

32 6.4S 2.<5 11.40 5.98
8 3,30 1. /r 10.95 6.03

ADVECTION TFRM,
-1 5

(SFC X I )

LEVEL ALPHA(1) RTA(1) ALPHA( 2) BETA(2)

200 2.91 ?.53 0.00 1.28

600 2.66 3.25 0.00 2.14

1,00 2.14 3q7 0.00 3.0 ,)

SURFACF CONTOUR GRAOIFNTS

PREO)ICTION AZIMUTH MAGNITUDE

INTFRVAL (DEG FROM NORTH) (FT/100-KM)
IHR)

0 180.50 34.65

1 174.90 41.09

? 168.40 43. 8"

6 18(.00 50.t3

12 24P.I0 2.96
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CASE VII-A COMPARISON DATA FROM DALLAS 1 1 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE

U (M/SEC) v (DEG C) LMB)

,'FO 15.54 1.39
1 010 16.20 l.53 4.04 4.36

qne) 15.8n 1.65 5.02 4.c4

800 15.39 1.78 6.'01 4.71

700 14.,q8 1.89 7.00 4.86
60) 14.5r 2.00 8.00 5.04I
500 14.25 2.'0 9.00 5.20

400 14.45 2.21 9.95 5. 3g

300 14.72 2.50 10.72 5.55

200 14.10 3.30 11.72 S.72

100 11.15 4.20 11.25 5.88

32 6.10 3.25 10.47 5.99

8 ?.70 1.50 9.94 6.04

2 XXXX xxxx 9.75 6.05

0 XXXX xxxx xxxx xxxx

SOIL TFMPFRATURF IDEG Cl WIND SPEED (M/SEC)

C.000 11.70 8 3.09

-0.125 14.15 2 0.71

-c.250 15.02
-C.500 16.60 SURFACE SHEAR STRESS

-1. OO I1.( (DYNES/CM SO.)X!0

-2. ocl 2 4. 3 P T AU= xxxx

SURFACF ENFKGY TERPS (LY/SFC)XIO00

C. no E ,0 1 = XXxX

XXCX= XXXX

INTEGRATED FVAPOTRANSPIRATION (GM/CM SQ.) XIO0

F zXxxX
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CASE VII-A COMPARISON DATA FROM DALLAS 2 HOUR

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MB)

GEO 16.36 1,36
100") 16.18 n75 4.29 4.45
000 16.13 1.30 5.22 4.61

8o 15.02 1.87 6.15 4.78
70n 15.80 2.44 7.08 4.q2
600 15.69 3.00 R.00)O 5.10
500 15.58 3.55 8.q6 5.25
400 15.40 4.10 9.89 5.42
300 14.47 4.60 10.56 5.58 I
2 0 12. 70 5. 13 11. 16 5.74
100 Q. A; 5.63 11.41 5.90
32 5.95 4.25 10.61 6.00
8 7 2.35 10.0p 6.05
2 XX XX XXX i. PR b,06
0 xxxx xxxx XXXX xxxx

SOIL TEMPERATURE (DEG C) WIND SPEED (MtSEC!

C.O00 1 1.45 8 3.5S
-0 .125 13.q 2 1.42
-C. 2ri 1 5.02

- .500 16.58 SURFACE SHEAR STRCSS
-1.000 1q.O5 (DYNFS!CM SQ.)XIo
-2 000 24.38 YAlI= xxxx

SURFACE FNEPGY TERMS (LY/SFC)XIO00

s{))= 0.00 O(F,0)r xxxx
R(N)= XXXx Q(SO)= xxxx

INTEGPATEO FVAPCTRNSPIRATION (GM/CM SQ.)Xli0

F~ xxx

47

!4 .



CASE VI!--A COMPARISON DATA FPOM DALLAS 1 6 HOUR )

WIND COMPONENTS TEMPERATURE VAPOR PRESSURE

U (M/SEC) V (MEG C) (MR)

1000 1r.43 -6.0 4.80 4.79

90 n  10.2Q -5.30 5.40 4.92

Ron 1n.13 -4.53 6.02 5.05

700 q.99 -3.80 6.63 5.17

600 q.84 -3.10 7.25 5.33

510 ). n -?.40 7.45 5.43

400 I0.09 -1 .7 8.46 5.57

300 .I I -n • Qs q.14 5.70

2C00 11. 8 0.16 q.73 5.83
In 11.10 2.65 9, q5 5.96

32 . 7( 3.50 q.5 1 6.04

8 4.11" 2.15 q. r, 6.08

2 XXXX YXXX 8.P3 6.09

0 XXXX xxxx XXXX XXXX

SO]IL TFMPFRATURE (OE, Cl WIND SPEED (M/SECI

C.n000 10.32 8 5.08

-0.125 13.34 2 2.87
-c. 25() 14.6 i

-0. 50P 16.57 SURFACE SHFAR STRESS

19.04 (L)YNFS/CM SQ. )X o

-2.0on 24.38 TAUl= xxxx

SURFACE FNERGY TFRMS (LY/SEC)XIOOO

SID 0.00 Q(E,0)= xxxx
R (N1) = x x x ( S ()= x xx x

Q( C t(I xxxx

INTEGRATF[) FVAPC)TRANSPIRATION (GM/CM SQ.)XI00

Fx-- xxxx
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~~CASE VII-A COMPARISGN DATA FROM DALLAS f 12 HnUR

i

WIND COMPONENTS TFMPERATURE VAPOR PRFSSURE
IJ (M/SEC) V (DEC C) (MB)

GEO 7.31 -18.79
1000 9. ') -17.05 3.45 5.30

900 ). 18 -16.49 2.83 5.37
800 9.38 -15.q0 2.30 5.45
700 q. ;8 -15.30 1.o 5.54
60C 9.7t3 -14.70 1.77 5.67
500 Q.98 -14.12 1.90 5.70
400 i0. 19 -13.43 2.35 5.79
300 I0.30 -12.4P 3.15 5.88
200 . 9n -11 .2 n  4.05 5.q6
100) A. 7,i -8.77 4.75 6.05

32 6.35 -4.)C 4.85 6.10
8 3.40 -2.00 4.79 6.13
2 XXXx XXXX 4.76 6.14
0 XXxx xxxx xxxx xxxx

SOIL TEMPERATURE (OEG C) WIND SPEED (M/SEC)

C.000 9.20 8 3.94
-0.125 12.49 2 1.80
-0.290 14.54
-0.500 16.50 SURFACE SHEAR STRESS

-1.000 19.02 (f)YNFS/CM SQ.)xIo
-2.000 24.18 TAU= xXKX

SURFACE FNERGY TERMS (LY/SFC)xIOOO

Sl D)= 0.00 O(E ,0) xxxx

RIN) = Xi ix S t 0 xxxx
Q( COi xxxx

INTECRATED FVAPOTRAN;SPIRAT|ON (GM/CM SQ.)XlOn)

= X XX X



CASE VII-A GPAC OUTPUT DATA

VFLOCITY COMPONENTS

K(CM SQ/SEC) I94Q4 18954 16409 16244

TAPE NO. 857. 85R. 940. q41.

INTERVAL 12,OOHR 12.0CHR 6.OOHR 6.OOHR

ti COMPONFNT (M/SECI

LEVEL(M) GPAC DIFF GPAC DFF GPAC D|FF GPAC DIFF

CFI 7.2 Q -n.0? 7.29 -0.02 19.26 0.00 19.26 0.91

1000 12.66 3.e6 8.26 -0.74 11.49 1.06 14.01 3.58

9(00 12.97 3. 70 10.94 1.76 11.47 1.18 11.54 1.25

800 13.06 3.61 11.75 2.37 11.38 1.25 11.16 1.03

7 1n 13.04 3.46 12.09 2.51 11.22 1.23 I0.99 1.nn

60, 12.q7 3.19 12.23 2.45 11.04 1.20 10.84 1.00

510 12.84 2.86 12.23 2.25 10.P? 1.02 10.b4 -.R4

40n 12.6'5 2.46 12.14 1.q5 10.56 0.47 10.41 0.32

300 12.3r 2.-3 11.95 1.65 10.23 -0.77 10.1n -OQC'

200 11.99 2.08 11.61 1.71 9.79 -1.Rg 9.68 -2.00

1 00 11.2k 2. 5I 10.5 2.?0 9.0s -1.92 8.'7 -2.03

32 q.13 3.58 9.67 3.32 7.91 0.22 7.83 0.13

3 .l1 4. 71 7.91 4.51 6.42 1.82 6.36 1.76

V COMPONENT IM/SEC)

LEVEL (m) GPAC 01FF GPAC 01FF GPAC IFF GPAC 0IFF

GEO -I8.81 -0. 0? -18.8l -).0? -2.0q -0.00 -2.09 -0.00

I r) n -7.71 9. 34 -11.74 5.31 6.01 12.01 1.24 7.24

4,"0 -7.44 Q. 05 -7.,3 8.66 6.()i 11.31 4.48 Q.78

3 3) -7.20 6.6q -7.02 9.89 6.)1 10.54 5.21 9.7-4

70C -6.99 R. 31 -6.68 8.62 5.07 q. 77 9.4R ). ?8

&or -6.76 7.94 -6.43 8.27 5.96 9.06 5.61 8.72

50) -6.54 7.58 -6.19 7.93 5.92 8.32 5.67 8.07

4)1 -6.2q 7. 14 -5.95 7.48 5.87 7.57 5.67 7.37

I r3' -6.)? 6.45 -S.7C 6.78 5.7A 6.63 5.63 6.48

2n -5.60 5.53 -5.35 5.85 5.66 5.51 5.54 9.38

I00 -5.15 i .62 -4.86 3.'1 5.41 2.77 ,oA2 2.68
32 -4.41 ).4q -4.1' 0,74 4.85 1.35 4.78 1.28
9 - 3.rc -1.55 -3. 1 -1.35 4.00 1.85 3.95 1.80

5n



W -- --- ---- -

CASE VII-A GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO, 857. 858. 940. q41.

IPITERVAL 12.On'HR 12 .OCHR IS. OOHR 6.OO)HR

AIR TEMPERATURE (DEG C)

LEVEL(M) GPAC 0IFF GPAC DIFF GPAC DIFF GPAC OIFF

1000 0.41 -3 .f2 0.64 -2.81 4.90 0.10 4.34 -. 48
C) 0.61 -2.22 0.79 -2.04 5.15 -0.25 4.79 -0.61
sno 0.74 -1.56 0.88 -1.42 5.28 -0.74 5.02 -1.00
700 0.76 -1.14 0.qO -1.00 5.28 -1.35 5.08 -1.55

610 0.77 -1.00 0.90 -0.87 5.26 -1.99 5.11 -2.14

500 0.82 -1.08 0.95 -0.95 5.2Q -2.56 5.16 -2.69
40n n.8? -1.53 0.95 -1.40)  5.25 -3.21 5.13 -3.33

300 0.83 -2.32 0.95 -?.2n 5.21 -3.93 5.11 -4.03

20 0.8? -3.23 0.q3 -3.12 5.14 -4.59 5.05 -4.68
101 0.77 -3. 38 0.19 -3.86 9.01 -4.q4 4.q2 -5.13
3? 0.61 -4.24 0. 13 -4.12 4.68 -4.85 4.61 -4.92

8 0.51 -4.28 0.61 -4.16 4.46 -4.63 4.40 -4.69

2 0.34 -4.42 0,.47 -4.29 4,17 -4.66 4.11 -4.72
n -n.?1 XXXX -0.0b XXXx 3.21 XxXX 3.16 XXX

VAPOR PRESSURE (MR)

LEVEL(M) GPAC 0IFF GPAC 0IFF GPAC DIFF GPAC DIFF

1000 3.56 -1.74 4.02 -1.28 3.67 -1.12 3.88 -0.91
90( 3.43 -1.94 3.81 -I.56 3.69 -1.21 3.82 -1.10
80n 3.3q -2.06 3.72 -1.73 3.7' -1.32 3.93 -1.22

701" 3.39 -2.15 3.70 -1.4 3.78 -1.39 3.87 -1.3'r

600 A.37 -2.30 3.68 -1.09 3.82 -1.51 3.89 -1.44
500 3-.42 -2. 28 3.72 -1.98 3.9? -1.51 3.9q -1.44
400 3.44 -2. 35 3. 72 -2.07 3.07 -1.60 4.04 -1.53
310 1.49 -?.39 3.77 -2.11 4.06 -1.64 4.12 -1.58

200 3.55 -2.41 3.84 -2.12 4.18 -1.65 4.23 -1.60
101 .598 -2.47 1.86 -2.19 4.26 -1.70 4.31 -1.65
32 3.72 -2.38 3. q -2.12 4.44 -1.6n 4.48 -Y.56
8 3.78 -2.35 4.04 -2.0, 4.;4 -1.54 4.59 -1.49

2 1 .P5 -2.29 4.10 -2.04 4.65 -1.44 4.70 -1.39

0 4.06 xxxx 4. 31 XXXX 5.01 XXXx 5C 5 XXXX
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CASE VI I-A GPAC OUTPUT OATA F
MISCELLANEOUS VARIABLES

TAPE NO. 8c7. 858. 940. 941.

INTERVAL 12.OOHR 12.OOHR 6.OOHP 6.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GOAC DIFF OPAC DIFF GPAC DIFF GPAC DIFF

C.000 5.13 -4.07 5.18 -4.02 7.95 -2.37 7.95 -2.37

-0. 12r 11.35 -1.14 11.3Yi -1.14 12.q8 -). 3h 12,97 -0.17
-r. ?50 14.3? -).2? 14.32 -0.22 14.81 ).20 14.P1 0.20

-'.500 16.52 0.0? 16.52 C.02 16.59 n.0? 16.59 n.0?

-1.000 19.12 0. 10 1q.12 ".10 19.10 0.f) 19.11 0.07
-2.000 24.37 -0.01 24.17 -r.01 24.37 -0.01 24.3- -0. n

WINP SOFF0 (M/SEC)

LEVEL (M) GPAC 01FF GPAC 0IFF GPAC 0IFF GPAC 0IFF
R' 9.41 XXKX 9.16 xxxx 8.21 xxxx 8.13 XXXx
8 8.85 4.91 8.iq 4.65 '.57 2.49 7.49 2.41
2 0.79 4+.99 6.59 4.70 5.79 2.92 5.73 2.86

SUPFACE ENERGY TFRMS (LY/SEC)XIOn

PARAMFTER GPAC 'IFF (, PAC 01FF GPAC ,qIFF Gf'AC 01FF
S(o -. -u(.1 -0..l -0.01 -0.00 -0.0n 0.0n n.nO
r(N) -1.38 xxxx -1.8A XXKX -1.90 XXXX -1.91 XxXX

Q(C,0) -1.08 xxxX -l.fl3 xxxx -1.58 xxxX -1.55 XXXX

,(0F ) n.75 XXxx 0.67 XXXX 1.04 XXXX 1.01 XXXx
C(4S/0) -1.51 Xxxx -1.50 XXXX -1.36 XXXX -1.37 xxxx

SURFACE SHEAP STFFSS (OYNFS/CM SQ)XIO

PARAMETER GPAC )ICF CPt.C C 1FF GPAC IFF GP AC 01FF
TU 2.80 XXXX 2.80 XXXX 2.80 XXXX ?.ho XXXX

INTFGRATFO EVAPOTRANSPIRATION (GMfCM SQ)XIO0

PARAMETER GPAC n IFF OPAC PIFF GPAC DIFF GPAC 01FF
F 6.90 )YXx 6.60 xxxx 4.10 XXxxx 4. f) XXXX

52

-- -



CASE V i , PAC OUTPUT 04TA

vFLOC1TY COMPONENTS

K(CM SO/SFC) 14239 1423q 16?14 16224

TAPE Nn. q44. ()45. 948. 949.

INT kVAL 2. OCHR 2 .00HR I.OIhR 1.00HR

U ComPnNENT (M/SEC)

LEVEL(M I G0AC IFF GPAC DIFF GPAC DIFF GPAC DIFF

GOF) 16.36 -0.01 16.V, -(.)1 15.54 0.00 15.50 -0.04

IrOy 12.0r% -4.1 13.':3 -3.14 14.74 -1.46 14.45 -1.75

II.7n -4.33 It. 74 -4.29 14.25 -1.5 14.13 -1.67

Ann 11.41 -4.47 11.42 -4.5 13.4% -1.54 13.79 -1.6n

70' 11.21 -4.5Q 11.4? -4.62 13.47 -1.49 13.44 -1.52

62 10.9 -4.73 10.93 -4.76 11.09 -1.46 1 3.07 -1.48

r, 10. 6q -4.8Q lA.- ' -4.92 1 .60 -1.56 12.69 -1.56

4', 10.30 -5.01 I1(.3
p -5.0? 12.28 -2.17 12.?7 -2.18

3'0 10.03 -4.44 1'.O; -4.46 1 1.- -2.kl? 11.7- -2.93

200 9.57 -. 13 9.96 -3.1. 11.2 -2.90 1 .?O -2.qo

lo." 8.84 -).86 P.8x 9 _0.07 10.31 -0.84 10.31 -O.84

32 7.67 1. 72 7.t7 1. 72 R.93 2.83 8.94 2.84

8 6.21 1.1 6.2 )  3.51 7.24 4.88 7.24 4.55

C OMPONFNT (m/SEC)

LEVEL(MI GPAC 0IFF GPAC DIFF (PAC DIFF GPAC DIFF

(;L 3.36 n.01 3. '36 0.00 1.39 -0.0n 1.39 -0.00

00 1.86 1.11 1.96 1.21 1 .6 0.3V 1.39 -0.18

k4(I 2.33 1.03 2.27 r.97 2.21 0.56 2.13 0.48

p0r1 2.5c) n. 72 2.h .01 2.47 0.69 2.46 0.68

710 2.74 0.11 2.73 0.29 2.64 0.78 2.64 0.79

600 2.88 -n. 12 2.A7 -0.13 2.8 0 0.8 ?.0 O0.80

500 2.97 -0.58 ?.Q7 -0.58 2.'1 .81 2.9? 0.R?
410 3 .04 - .1 h 06 .04 -1.0b 1.00 r). 70 (1 ,A 3. 1 .R

3 o 3.085 -1. r, 3 .9 -1.81 3.C7 Pl.57 3.07 0.57

20 1.11 -2.02 3.11 -2.-2 3. I0 -0.? 3.10 -0.20

1 3.07 -2. 6 3.17 -2.S6 3.(6 -1 .14 3.0a6 -1.14

32 2.R? -1.41 2.A3 -1.42 2. ,? -0.43 2.R2 -0.43

3 2.3 c, 2.A C.(0 2.34 'r.A4 2.14 0.P4

__8A



CASF VI[-A GPAC OUTPtUT VATA

AIR TE:MPERATURE AND VAPnR PRESSURE

TAPE NO. 944. 945. 94t. 949.
INTERVAL 2. OOHR 2.0OHR 1.OOHR 1.OOHR

AIR TEMPFRATUPE (DEG C)

LEVEL(M) GPAC OIFF GPAC 0IFF GPAC 0IFF GPAC 0IFF
1000 4.79 0.50 4.77 .48 4.17 0.1 4.17 0.13
Q10 6.14 1).97 6.17 c.o5 5.93 0.91 5.93 0.91
800 6.81 O.h6 6.A ( .t,6 6.91 0.90 b.91 n 9q
700 7.0- .01 7,09 n.ol 7.47 0.47 7.47 0,°47
601 7.28 -n.72 7.29 -0.71 7.87 -0.13 7.RR -0.12
500 7.4)5 -1.51 7.4r, -1.1;1 8.22 -(-. 7b 8.22 -0.18
401 7.51 -2.38 7.'1 -2.A8 8.41 -1.52 8.43 -1.52
3,10 7.55 -3.c'1 7.96 -3.no 9. -2.13 8.5q -2.13
200 7.5 -1.61 7.5S -I.?l P.70 -1.02 8.7n -3.02
1 7.46 - i. 0 7.46 -3. (5 P.68 -2.57 8.68 -?.7

32 7. 19 -3. . 7.16 --. 47 S.44 -2.03 8.45 -2.,n2
8 6.9, -3.1Q 6.91 -3.17 R.1 -1.75 8.19 -1.75
2 6.5; -3. 3) 6.56 -3.20 7.R2 -1.9A 7.82 -1.q3

5.44 xxXx 5.44 xxxx 6.63 XXXx 6.64 XXXX

VAPOR PRESSURE (MR)

LEVEL(M) GOpAC r91FF CPAC 01FF CPAC DIFF GPAC DlFF
1 '00 4.2R -0.17 4.29 -0.16 4.29 -0.07 4.31 -0.05

4.3k -".23 4.39 -n.2? 4.46 -n.OR 4.47 -0.07
800 4.47 -n. 11 4.41 -0.31 4.5 -C.13 4.59 -0.12
7 0: 4,Gc -.. 37 4.55 -C.17 4.71 -0.15 4.71 -0.15
t0,V 4.61 -n.4Q 4.61 -C.4Q 4.78 -0.26 4.79 -n.25
50C 4.73 -n.52 4.73 -0.52 4.93 -0.27 4.q2 -0.28
400 4.8n -().62 4.81 -0.61 5.?2 -n.36 5.01 -0.37
320 4.91 -l. 67 4.91 -0.67 5.14 -A.41 5.15 -0.40
200 '.05 -0.69 5.04 -0.70 5.A1 -0.41 5.30 -0.42101).I -n . 79 5.16 -0". 74 c S. 43 -C .4 ' 5.43 -A).45

3? c.3 -. 64 V.36 -P.64 5.64 -A.15 5.64 -0.35
9 5 . -'.55 9.51 -0.54 S.78 -0.?6 5.79 -0.?5
2 ).64 -'.42 5.65 -C.41 5.Q3 -. 12 5.03 -0.12

0 .08 Xx(X 6. Or xXXX 6.40 XXXX 6.39 xxxX
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CASE VII-A GPAC OUTPUT DATA

MISCFLLANEOlUS VARIABLES

TAPE N9. 
945. 948. 949,

INTERVAL 2.0OOHR 2.OOHR .008,R 9900R

SOIL TEMPERATURE 1r"- r)
LFVEL(M) G"IAC f01FF GPAC 0IFF GPAC 01FF GPAC DIFFO.oO 0 -0.90 10.55 -f.O0 11.45 -0.25 11.44 -0.26
-nl.125 13.94. -0.05 13.95 -e.o4 14.1? -0.03 14.11 -0.0'.
-0.250 14.96 -,.06 14.96 -O.n6 14.Q7 -0.0 C t4.98 -V.n4-C.500 16.6? 0.04 16.62 0.04 16.b3 C.03 16.62 0.02-1.O00' l9, . 03 19.08 0.03 19*O 0.02 19.08 0.02-?.no 24.37 -n)o l 24.37 -0.01 24.38 -0.00 24.37 -O.n1

WINO SPEED iM/SEC
LEVEL( ;) p;PAc DIFF GPAC PIFF CPAC D0FF GPAC 01FFS' 7.36 xxxx 7.36 XXx 8.24 XXXX 8.24 xxxx8 6.64 3. r6 6.64 3.06 7.61 4.52 7.61 4.'i22 5.07 3.65 5.06 3.64 5.R2 5.11 5,8? 5.11

SUPF4CE EtJEPGY TERMS (LY/SEC)XIOCo
PARAMETFR GPAC D0FF GPAC DFF GPAC DOFF GPAC DIFFS(O) 0 .fi . 0 -0.0) -0.00 0.00 0.00 0.00 0.00R(N) -l.9 xxxx -1.96 Xx~x -1. Q XXXX -1.95 xxxxQ(C,0, -1.t3 XXXX -1.63 xxxx -1.96 xxxx -I.Q6 XXXx
QIFO! 1.13 Xxxx 1.13 XXKX 1.33 xxxx 1.744 xxxxOqcO) -1.47 XXXX -1.47 XXXX -;.37 XXXX -1.37 xxxx

SURFACE SHEAR STRFSS (DYNFSICM SOIXtn
PARAMETER GPAC 01FF GPAC PIFF GPAC OIFF GPAC DIFFTAU 2.36 XXXx 2. ab XXxX 2.86 xxxx 2.86 xxxx

INTEGRPTFO EVAPOTRANSPIRATION (GM/CM SQ)X0r,
PARAMFTER GPAC 0IFF GpAC 0IFF GPAC DIFF GPAC DIFF1.4) xxxx 1. 50 xxxx 0.70 xxxx 0.70 XxXE



ROOT MEAN SQUARFS [IF THF DIFFERENCES BETWEEN
THE PRFDI(.TED AND ORSERVFD ATMOSPHERIC COLUMNS

CASE VII-A 12.00 HOUR

TAPE U V T(AIR E T SO1LI
NO. (M/SECI (M/SEC) IDEG CI (MBI (DEG C)

PMS MAGNITUOF 8.90 13.54 3.50 5.78 16.74

PEPSIST O1FF 4.78 16.50 5.85 0.60 1.46

GPAC 01FF 957. 3.14 6.64 2.9L 2.25 1.73
GOAC C1FF R8. 2. 36 f.45 ?.7) l.q5 1.71

CASE VII-A 6.Or) HOUR

TAPE U V T(AIR) E T(SOt' )

NO. IM/SEC) (M/SEC) (CE r C) (MBI (DEG L)

RMS MAGNITiJUE O.89 3. 35 8.07 5.55 16.98

PERSIST 0!FF 4.2r 6.A9 1.26 r.30 0,9(

GPAC DIFF Q4C. 1.23 7. 72 3.41 1.49 0.98

CPAC )IFF P1. 1.93 6.84 3.50 1.42 0.98
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ROOT MEAN SQUARES OF THE DIFFERENCES BETWEEN
THE PREnFCTED AND OBSERVED ATMOSPHERIC COLUMNS

CASE VII-A 2.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 13.94 3.55 9.00 5.40 17.25
PERSIST DIFF 0.73 1.36 0.47 0.10 0.36
GPAC DIFF 044. 3.86 1.22 2.49 0.53 0,37
GPAC DIFF 945. 3.80 1.22 2.4c 0.52 0.37

CASE VII-A 1.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SFC) (M/SEC) (DEG C) (MB) (DEG Cl

RMS MAGNITUDE 13.65 2.4C 9.00 5.36 17.30

PERSIST DIFF 0.82 1.46 O.'1 0.05 0.25

GPAC DIFF 948. 2.23 0.68 1.66 0.29 0.11
GPAC DIFF 949. 2.26 0.67 1.66 0.29 0.11
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CASE VII-B TAPE LOG

TAPE FCST SM KMS SCG ADV GEG REMARKSNO. INr D8

869. 12.00 A v A N 0 0-MODIFICATIONH70. 12.00 A v A N I D-MODIFICATION954. 6.00 A V A N 0 0-MODIFICATION955. 6.00 A v A N I D-MOD[FICATTON')58. 2.On A v A N 0 D-MODIFICATION959, 2.00 A V A N I 0-MODIFICATION962. 1.OnC A v A N 0 0-MODIFICATION963. I.Pr A v A N I D-MODIFICATION
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CASE VII-9 INITIAL CONrTInNS- 0600L 24 OCTOBER 1961

(rAGE 1 OF 2 PAGES)

SOIL PARAMETERS

LEVEL TE IP
(M) (GFG C)

3
O.19.ll IQ.03 LAMBDA = 0.59 CAL/CM DEG

2
-0 1125 19.84 'IU/LAMBDA = 0.0037 CM /SEC

1/2 2 4 2
-0.250 20.49 (MU X LAMBDA) = 0.036 CAL /CM DEG SEC

-0.50( 2n.72 Z!0) = 2.0 CM
2

-1.000 ?1.78 S(o) = 0.0004 CAL/CM SEC MB
2

-2.000 24.36 , = 35nn CM SEC DEG/CAL

R4DIATIO(N PARAMETERS

LOCAL TIME = 06-1 TURfID'TY = 0.24

DELTA = -11.40 DEG PSI = 1.012

P X 10 1.35 DFG C/SEC F(C)= 0.90

CLOUD CLASS= 2 ALRECC = n.25

'(H ) 1 14.23 M I M 0.670
-1/2

EPSILON C.QSO N 0.0160 M6

PHI 32.5 DEG H = -9n.0 DEG

HORI7ONTAL GRADIENTS

LEVEL f)E /)X DE/DY DT/ DX IT/DY
MI (Mh/ 100-Km) (DEG C/100-KMI

20r0 1.61 -1.14 0.45 -1. 15

600 1. or -0.63 -0.19 -0.32

1 0.40 -0.811 -O.4 0.so



CASE V!I-8 IITIAL CCNDITIONS - 0600L ?4 OCTOBER 1961
(PAGE 2 OF 2 PAGES)

LEVEL WINO COMPONENTS TEMPERATURE VAPOR PRESSURE
(M) I, (M/SFC) V (OEG C) (MB)

l0n 6.25 6.25 16.14 14.65
9(00 6.49; 7.18 16.91 15.40
800 6,61 8.()9 17.70 16.15
700 6.82 8.99 18.48 16.90
600 7.01 9.9n 19.26 17.65
500 7.21 10.82 20.05 18.4n
400 7.02 12. 70 20.45 17.91

300 5.32 13. 10, 18.79 17.30
200 5.15 11.40 17.90 1b.67
1no 2.0q 8.88 18.07 15.50
32 0.94 5.55 18.37 14.57
8 0. 3n 2.5n 18.51 14.23

ADVECTILIN TERMS
-1 5

(SEC x 10

LEVEL ALPHA(M) BETA(1) ALPHA(2) BETA(2)
(M)

200 -,4 n.52 0. 00 0.26

600 -0.08 ,.01 0.00 0.12

LCOO .- 9 -0.S2 0.00 -0.51

SURFACE CONTnUR GRAO[ENTS

PREDICTIOl AZIMUTH MAGNITUDE

INTFRVAL (DEC, FROM NORTH) IFT/10n-K ,
(HP)

122.80 31.49

1 124.30 31.32

2 123.80 34.44

6 133.10 32.94

12 112.30 27.30
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ii

CASF Vf-[3 COMPARISON DATA FROM DALLAS ( 1 HOUR )

WINO COMP ('IFNTS TEMPERATURE VAPOR PRESSUREU lm/SFC) V (I)EG C) (Me,

GEO 6.73 9.861000 6.54 6.q6 14.99 14.55Qn 6.;3 8.0f) 15.34 15.27
8 0 7.31 9.05 15.70 15.99700 7.71 If). IP 16.05 16.7160C ,.11 11.15 16.17.43

S "1 12.28 16.76 18.154'0 A, liR 13.54 17.12 17.743CV! 6 .3 13.c 17..45 17.212O '.,q 12. 64 17.91 16.67l 3. 41 10.37 18, 51 15.6332 2. l2 7.20 1q. 00 14.80
8 4. 10 19.2 14.492 X XXxxy 19.27 14.40X)XX xx x xxxx xxxx

SflIL TE'APF QATURE IDEG CI WIND SPEED IM/SEC)

. I ). C 8 
4.38

19.po 2 2.32
20.18-0.500 20. 73 SURFACE SHFAR STRESS-I. "or 2 1.77 (DYNFS/CM SQ.JXIo

2" . r'n 4.36 rAu= xxxx

SUP'FAC[ ENERGY TFRMS (LY/SEC)XIOO('

S(D)= 0.30 O(E,O)= xxx
PU(j} XXXX ( S 0) = xxxx

INrGRATEr fVAPOJTRANSPIRATIN (GM/CM SQ.#JXIOO

f -- x x x
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I77

CASE VII-B COMPARISCN DATA FROM DALLAS ( 2 HOUR

WIND COMPnNENIS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MBI

GEO 7.31 10.90
icO) 6.37 6.60 15.15 14.45
900 6.79 7.40 15.58 15.14

800 7.20 8.20 16.00 15.83
7C0 7.63 9.00 16.42 16.52
600 R.n5 9.80 16.8. 17.21
500 8.50 1().60 17.27 17.90
400 8.35 11.41 17.70 17.56
30n 6.99 11.90 18.14 17.12
210 5.52 11.40 18.64 16.66
100 3.10 ( .51 19.24 15.75

32 1.75 6.75 19.83 15.03
A 0 .50 3.45 20.lq 14.75

2 Xxxx xxxx 20.32 14.68
0 XXxX XXXX (XXX XXXx

SCIL TEMPERATURE (DEG CI WINO SPEED (M/SEC)

r. 19.26 8 3.49
0. 175 19.7c 2 0.92

-G. !50 20. 3(

-C. 500 20.7, SURFACE SHEAR STRESS
-1.00o 21.7; (DYNES/Cm SO.IX10
-2. r,0 24.3C TAU= xxxx

SURFACP FNERGY TERMS (LY/SFC)Y'000

S(D)= 4.20 QtEqO)= XXXX
R(N)= XXx Q(S,O)= XXXx
Q( f7 q)= XXXX

INTFGRAMED EVAPrITRANSPIRATION IGM/CM SQ. XIO0

FI XXXX

6?



CASF VII-1 CoIMPARISON DATA FROM DALLAS ( 6 HOUR

WIND COnMPONENTS TEMPERATURE VAPOR PRESSURE

' (M/SFC) V (DEG C) (MB)

GEO .SR 9.16-

1000 4.10 6.64 15.89 14.04
19ci0 4. 10 7.0op 16.64 14.61
8nc) 4, 1 7.33 17. 39 15.19

7n' 4.10 7.60 18.14 15.77

6' 4. 10 R.02 18.90 16.34
50-) 4. 11 8,31 q9.66  16.91
4 00 3.90 20.43 16.F6

30 .  2 .7C Q.39 21.21 16.76

20( 3.91 8.6- 22.10 16.65

1 nr) 1.4? R.34 21 .12 16.26

32 2?10 6.70 ?4.03 15.94
( ., 91 4.00 24.00 15.A0

2 XXXX xxxx 24.75 15.77
0 xxxx xxxx xxxx xxxx

SI L TEMPERATIWRC (0EG C) WING] SPEED (M/SEC)

7. 21.77 8 4.10
-0. I2r 20. 19 2 1,83
-C..190 0.31

20.75 SURFACE SHFAR STRESS
-I.oco 21. 75 (DYNFS/Cy SQ.)X10
-2. (100 24.36 TAU= xXXx

SURFACE ENERGY TERMS (LY/SEC)IXo00

S(1D)I 15.50 0lE, XXXX
R(N)= XXXX Q(S,n)= xxxx
Q(C, 0 L= xxxx

J'4TFGRAT-D FVAPOTRANSPIRATION (CM/CM SQ.)X100

3XXX



I

I

CASE V{i-R COMPARISON OATA FROM OALLAS (12 HOUR )

WIND COMPONENTS TEMPERATURF VAPOR PRESSURE
U IM/SFC) V (DEC C) (M81

GE{O 1.,44 c). 63

1000 2. 38 7.95 15.94 13.43
qo0 2.3 7.9A 16.79 13.83
800 7. 31 7.52 17.65 14.23
7() 2. 3 n 7.131 1P.52 14.63
600 2. 25 7.62 19.39 15.02

500 2.21 7.q9 20.25 15.41
400. 1.60 9. 1R 21.15 15.81
300 0. 37 In.0( 22.06 16.22
?no 0. 7s 10.15 22. 84 16.62
10 -C.10 8.90 21.4 1 17.02
32 -n. SC 5.' 21.41 17.30

a -0.25 2.n 23.29 17.38
2 xxxx xxxx 23.2S 17.42
0 xxxx Kxxx xxxx xxxx

SOIL TEMPFRATUPE (OFG Cl WIND SPEED (M/SECI

.000 22.47 8 2.01
-. 12 c 2 1.40 2 0.51

-C.250 2 C.63
-C.9Or' 20. 78 SURFACE SHFAR STRESS
-1.000 21.75 (DYNFS/CM SQ,)XIO
-2.000 24.36, TAU= XXXx

SURfLCF ENERGY TER4S (LY/SECXIOOr ,

S(D = (I. ()( Q F ,0) xxxx

R N XXX O(S)-- XXXX
0( C ,0)= xxxx

INTFGRATFO EVAPOTRANSPIRATION (GI"/CM SQ.)XIO0

E= xxxx
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.4.-

CASE V ! -8 GPAC OUTPUT DATA

VELOCITi CCPONFNTS

K(CM SQ/SFC) 13594 1340A 2n22 2013q

TAPE Nn. 969. P70. 954. 955.

INTFRVAL 12.C)(HR 12. (rHR 6.OOHR 6.OOHR

U C2MPLNENT (M/SEC)

LEVFL(M) ,PAC 0IFF CPAC DIFF (PAC DIFF GPAC 0IFF

GVO 3.93 -0.o1 3.9 A -n.0l 8.57 -0.01 8.57 -).) 1
I1 -,.67 3.2c 4.31 1.93 6.73 2.63 7.-) 3.40

4.81 2.49 4.15 1.A2 6.09 1.9q 6.42 2.32

80C 4. 37 2. 0 b 3.9 1. CI 5.74 L.64 5.97 1.8R7

700 4.04 1. 74 3.66 1.46 5.45 1. .5 5.64 1.54

6nC 3.r' 1.55 3.46 1.21 ,.23 1.13A 5.40 1.30

5(n/ 3.57 1. 6 ,.26 1.05 5.01 0.90 5.16 1.o,

4 ,  3. 36 1. 76 3.0 1 !o4A 4.79 C. Aq 4.Q4 1.04

3 C' 3.13 2.7- 2.'8 2. 80 4.;6 1.R6 4.69 .Q9

2.89 ?.1C 2.65 1.87 4.29 0.48 4.40 O.89

2.84 2.;4 2.32 2.42 3. 8 0.45 3.98 0.56

32 2.10 2. 1I.9 ? 2.42 3. 12 1.13 A.41 1.22

8 1.66 1.91 1.51 1.76 ?.70 1.60 2.77 1.87

V C'MPONFt\T ,M/SEC)

LFVELMI GPAC 01FF CPAC 01Ff Gl'AC 01FF GPAC 0IFF

F 0 6. -0.01 0.62 -0.01 9.18 -C.01 q.15 -0.'1

1900 12.38 4,F3 10.84 3.29 1P.A2 7.18 11.4R 4.84

CIO 12.1q 4.66 11.67 4.14 13.47 6.47 12.64 5.54

' 11.95 4.43 11.65 4.13 1 .16 5.B3 12.67 8.34

7)0 1.61 4. 17 11.46 3.C5 12.89 '.16 12.50 4.81

60 11.4) 3.79 11.23 3.hl 1.55 4.93 12,27 4.25

5nn 11.rH 3.10 1c0.96 2.97 12.?2 3.R l1.99 3.t2

4 n ) 10.74 1l.5 1r.63 1.44 11. 6 2.9t, 11.66 2.76
3 1.32 n . .2? 0.?? 11.44 ?.0S 11.26 1.A7

?or, (.7 8 f0* 37 9.70 -n.45 10.8p 2.2 , 10.7 1 2.10

100 8.96 C.C i.t) -0.01 10.05 1.71 9.qI 1.57

32 7.72 2.22 7. 69 2.15 - 8.76 ? .h R.6 1. 15

6 6.22 4.?? 6.17 4.17 7.1) 3.19 7.10 3.10

6S



CACE VII-8 GPAC OUTPUT DATA

Al-I' TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 869. 870. 954. 955.
INTERVAL 17. (YnHR 12. OCHR 6.00HR 6.OOHR

AIR TEM"FRAURE (OEG C)

LEVEL(M) GOAC OIFF GPAC DIFF GPAC DIFF GPAC DIFF
1000 22.29 6.35 22.29 6.35 19.40 3.51 19.51 3.62
90n 22.67 5.88 22.67 5.88 l9.Q2 3.28 19.99 3.35
800 22.84 5. 19 22.85 5.20 20.26 2.87 20.32 2.93
700 22.86 4.34 22.87 4.35 20.47 2.33 20.51 2.37
630 22.R7 3.48 22.97 3.48 20.63 1.73 20.66 1.76
500 22.P8 2.63 22.90 2.65 ?0.R4 1.14 2).R6 1.0
400 22.83 1.68 22.85 1.70 21.0C 0.57 21.02 0.5q
30n 22.7R 0.72 22.79 0.73 21.19 -0.02 21.22 0.)l
200 22.68 -0. 16 22.69 -0.15 21.44 -0.66 21.47 -0.63
100 22.46 -r.95 22.48 -C.93 21.75 -1.37 21.77 -1.35
32 22.09 -1. 32 22.11 -1.30 22.21 -1.82 22.23 -1.80
8 21.74 -1.55 21.74 -1.55 22.85 -1.7i 22.86 --1.74
2 21.34 -1.91 21.34 -1.Ql 23.47 -1.?8 23.49 -1.26
0 20.08 XXXX 20.07 XXXX 25.64 XXXX 25.66 xxxx

VAPnR PRESSURE (MPB)

LFVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
1nO 18.29 4.P6 18.27 4.t4 16.29 2.25 16.23 2.19
qo 18. 3 r.C n  18.82 4.99 16.75 2.14 16.71 2.10
80 r 19.2? 4.99 19.20 4.97 17.11 1.92 17.n7 1.88
70C IV).56 4. qI I.954 4.91 17.45 1.68 17.41 1.64
60r, 1Q.R4 4.S2 19.33 4.8I 17.74 1.40 17.71 1.37
530 20.16 4. 75 20.15 4.74 18.07 1.16 IP.04 1.13
40n ? .43 4.62 20.4? 4.61 1 P 1. 3 .SO 18.32 1.46
300 2n.71 4.49 20.71 4.49 18.68 1.92 18.65 1.89
2rC 21.00 4. 38 20.99 4.37 19.05 2.40 19.01 2.36

n ?1.24 4.22 21.24 4.22 ]9.4? 3.1, 19.3q 3.13
3 21.49 4. 19 21.47 4.17 19.89 3.95 19.87 3.93

4 21.59 4.21 21, 9 4.21 20.2P 4.49 20.?7 4.47
2 21.66 4.24 21.6h 4.24 20.66 4.89 2n.65 4.8P
0 21. o00 xxxx 21.90 XXXX 21.99 XXXX 21.q9 Xxxx
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CASE V1 1-B GPAC OUTPUT 0,11A

MISCELLA~nFus VARIABLES

TAPE NrO. A 69. 870. 954, 955.

INTEPVAL 12.CnHr, 12.OOHR 6.OOHP 6POnHR

SOIL TEM1PERATUPE (DEC C)

LCVEt.(Mi CPPAC 01FF OPAC 01FF GPAC, 01FF GPAC 01FF
0. O(', 216 -0.84 2 1 .62 -C-.85~ 21.66 -0.11 21.66 -0.11
1'. 1 2S 2 (. () -0.47 VC.94 -('.46 lQP -0.20 19.A9 -0.20

-('.250 ?fl.3A -0).2r) 20.18 -r'.5 20.2"i -0.06 20.25 -).06
n. ~5n0 70.7 1 -0. C9 20.72 -. 6 20. 75 n.00 2n.75~ 0.10

WINO SPFFO (M/SEC)

LFVFL(M) GP AC ',)IFF GF)AC n01FF r AC 01nF F GP AC 01FF

8' 7. Iq xx xx 7.10 x Y xX 8.31 xxxx 11?6 XXXX
B 6.44 4.41 f6.15 4, A4 7.69 3.59 .6ll3 3.53

2 4 .9q1 4. 40 4. 04 4.33 5.(-,7  4. 14 5.92 4.09

SUPF' CF FNFAGV TFQM'S (LY/SFC)XIOOO

PARPAMETER (PAC 01Ff COPAC 1)FF CG"AC f)1IFF GPAC 0)T1 F
S ( ) -f~" n .3( 0 .0 .1r) "I r l.,A3 0.3-3 19.0R3 0. 3-

R ( I -1.f'a, x xx x -1.66 x x xx f, e) x x xx 9.55 x x X
t ( C 0 1 -10 ri xx xx -1.79 x x xx 4 .C 9 x x x 4.()7 x x x
(j (F,0 p.' x<~ 1(yx 0. XX x X 4.16 x xx x 4.37 xX ~xx

( - r 4/- X X XX -n.*44 x x xX I . II. x xx x 1.15 x

S',' I LACF Si4LAf STR~c,' ( DYNFS/Cr. SQ) Xl0

PAQAMETrO r,1( ~ 1F-fi CPAC n01FPF G PA c D IF F GPAC 01IF F

T t'U 3 .3 ? x Kx x 3 .32" x x xx 3.32 ~x x x 3.312 ~x x

IrjTfG4ATFP %\tPO0ANSPjPATj(flN (CM/CM- S ))X10fl

PA'RAMETFP GPAC 1f F (;DAC IDIFF (oCl 1 D I FF GP AC 11F
F ~l.0 XA<X 18.10 xxxx 8.10 xxxx 7.!0 xKxx
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CASE VII-B GPAC LITPUT DATA

VELOCITY C OMPONFNT,

K(CM SO/SFC) 16214 16259 19639 15639
TAPE N). P58. 959. 962. 963.
INTER VAL 2. Or'HR 2. 0 4H 1.00HP 1,OOHR

Ll COMPCNENT IM/SEC)

LFVEL(M) GPAC IFF GPAC DIFF GPAC DIFF GPAC DIFF

GFO 7.31 -0. 00 7.30 -0.01 6.73 0.01 6.73 0.00

1000 4.99 -1.38 6.15 -0.22 5.51 -1.03 5.99 -n .55
9-P0 5.12 -1.47 5.63 -1.16 5.9q -0.94 6.08 -0.85
POO 5.,,n -1. )() 5.44 -1.76 6.13 -1.18 6.15 -1.16

70C 5.1Q -2.44 S.27 -2.36 6.07 -1.64 6.08 -1.63

60C 5.06 -2.99 9.11 -2.94 5.94 -2.17 5.q4 -2.16
5)0 4.89 -3.61 4.q3 -3.57 5.73 -2.77 5.73 -2.77
41' 4.7? -3.63 4.74 -3.61 5.4Q -3.Oq 5.4Q -3.04

300 4.50 -.. 49 4.51 -2.48 5.19 -0.84 5.18 -0.85

2)t 4.2? -1.30 4.23 -[.?9 4.82 -0.86 4.82 -0.86
100 3.80 0.70 3.,1 0.71 4.2q 0.88 4.29 0.8

32 3.21 1.4 F 1.23 1.4R 3.61 1.49 3.61 1.49
8 2.5Q ?.09 2.60 2. 1 2.88 2.03 2.88 2.03

V COMPONFNT ( M/SEC

LFVFL(M) GPAC nIFF GPAC DIFF GPAC DIFF GPAC 0IFF

GFO 10190 r. 0( 10.90 0.00 9.85 -0.01 9.85 -0.01

1C)O0 9.45 2.85 1c.52 3.92 7.63 0.67 8.76 1.80
9' 10 .3G 2.99 10.74 34 8.Q7 0.97 9.21 1.21
8 10.7C 2.50 10.87 2.67 9.7A 0.71 9.83 0.78
710 10.76 1.76 10.87 1.87 10.19 0.09 In.23 0.13

.7? 0,92 10. 79 0.(q I".43 -n.72 10.45 -0.70

I .5 ,  -(. C5 10. 4 0.04 1.51 -1.77 10.52 -1.76
40 10 .39 -1.02 10.42 -0.99 10.46 -3.08 10.47 -3.07

300 In.t0 -1.80 10.13 -1.77 10.29 -3.69 10.29 -3.69

200 9.67 -1.73 9.68 -1.72 9.93 -2.71 9.93 -2.71

100 8.9 -n. '6 R.97 -0.54 9.29 -1.12 9.25 -1.12
32 7.9" 1.05 7.81 1.0)6 R.07 0.87 A.07 0.87

R h.16 2.91 6.37 2.92 6.55 2.26 6.96 2.26

68



C ,-E VI|-8 GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PFSSURE

TAPE NO, 958. 959. 962. 963.

INTFRVAL 2. 0 rHR 2 O"HR 1.OOHR 1.Ou.,

AIR TEMPFRATURE IDEG C)

LEVEL(M) GPAC 0)1FF GPAC DIFF GPAC nIFF GPAC DIFF
1300 17.72 2.57 17.72 2.57 16.9q 2.00 16.98 1.9q

n 18.31 2.73 18.31 2.7 3 S. 0 2.66 18.n 2.66
800 18.56 2.S6 18.56 2.s6 18.47 2.77 18.46 2.76

7C0 18.64 2.?2 10.64 2.22 18.65 2.6r 18.65 2.60
e,.0 18.65 1.81 18.65 1. 1 18.71 2.31 18.71 2. 11
50C 18.71 1.44 18.7" 1.45 18.81 2.05 18.81 2.09
410 18.71 1.01 18.71 1.01 18.7Q 1.67 18.79 1.67
310 18.71 0.57 18. 71 0.57 18.76 1.31 18.76 1.31
200 18.70 0.06 18.70 0.06 18.70 0.79 18.70 0.79

1)0 18.66 -0.58 18.66 -0.58 18.54 0.03 18.54 0.03
32 18.57 -1.26 18.57 -1.26 18.24 -0.76 18.24 -0.76
8 1 .62 -1.57 I.63 -1.S6 18.01 -1.21 18.01l -1.21
2 18.65 -1. 67 10.66 -i.66 17.73 -1.54 17.74 -1.53
0 18.74 XXXX 18.76 XXXX 16.84 XXXX 16.85 XXXX

VAPOLR ORESSURE (MR)

LFVEL(M) GPAC. DFF GPAC DIFF GPAC DIFF GPAC DIFF
1100 15.44 .9 9 15.44 0.99 15.14 0.59 15.14 0.59

S 1. 4 0.71 19.84 0.70 15.83 0.56 1. 83 0.96
k 91 16.13 0.30 16.12 0.?Q 16.17 n.18 16.17 0.18
7:0 16.37 -0. 15 16.37 -0.15 16.41 -0.I0 16.41 -0.30
600 16.58 -0.0 6 16.58 -0.61 16.58 -0.85 16.98 -0.85
500 16.R4 -1.06 16.84 -1.06 16.7q -1.36 16.80 -1.35
400 17.04 -0.52 17.04 -0.52 16.95 -0.79 16o95 -0.79
300 17.27 0. t 1.27 0.15 17.13 -0.08 17.13 -0.08

210 17.5? 0.06 17.52 0.86 17.32 n.65 17.3? 0.6r
1nn 17.7? 1.97 17.7? 1.q7 17.4c 1.82 17.45 1.82
1? 17.97 ?.q4 17.97 2.94 17.63 2.81 17.63 2.43

8 18.11 3. 16 1A. 11 1.16 17.69 3.2) 17.69 3.20
2 1P.24 1. 56 18.24 3.56 17.75 3.35 !7.75 3.35

I R.6f6 X Xx 18.66 XXXX 17.94 XXXX 17.94 XXXX

f- 9



CA.SF VII-B GPAC flUTPtJT DATA

MISCELLANEOUS VARIABLES I
TAPE NO. 05-1. q%.92. 963.

NTEVA 2.00P 20, 1 .00HIR 1.OOHR

INTEVAL .OO SOI0L TFMr'RATUPF 1 DEG C)

tL VF L~ W G AC n 0FF, I';p c 0 1F~ f- .' 17 Ir-F GiPAC 01FF

1.(' 5~§ -C 19.5't r,72 18 ' -(). 54 18.54 -0.54
-. 125~ 19q. 71 t 1. - k. c -. 2 o' 0c"S .03 1q.R2 0.02

-125 ?r) 3 1' 032.3 - 0 ' '3 2r.1 20.36 -0.0?2
-090 2.7 -'.r~20.74 -0.0 0(Wt (1 1 20.74 0.01

-2.CC 24 P. i3 0C2 24.38 (1-12 2 4. 39 0.r) .3q 9 0.0

WIND SPEEn IM, SEC)

L FV F L( fi P AC c 01FF GPAC CIFF GPfAC ()I f GPAC rIFF
7. '7 x <x x 7.58 X),x x 7. L4 x xX 7 .94 xxKx
6 .87 J. 3p c8.3 3* A,9 7. 17 2.79 7.17, 2.79

2 .P 436 5.2-1 47 %48 3.16 5.48 3.16

SJRFACF ENFRGY TttU'S ZLY/C'-0X!n0,o

P PAF F; GPAC iNIFF GPA) 1 DIFF UPAkC 01FF CPAC r" F
s(o) 4 ?,9 0. 08 4.29 0.09 0 .33 n. ", 0. 34 0.04

SUR FAFV SHF-AR STRE SS I OVPhS /(-M S)X jo

PARAMETER C.r-A C 1)i FI GPAC D IF F GPAC 01F GPAc DiFF
TAIJ 2.59 x xx x 2, 51 X X x . x xxx 2.59 XXXx

I NT EGQ AT f !) VA P0TRANS P I R&T IN (G M/C M SQz)x Y

PARAMiFTFR GP'C 1FF GPAC, DIFt- GA 0W i-- Gpa(- D 17:F
E 0.80 x xx x 0.80 Xxxx C 0. x xxx 0.30% xxx~
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PrOT MFAN SQUARES OF THE O[FFER[NCES BETWEEN
T14E PREDICTEP AND OBSERVED ATMOSPHFRIC COLUMNS

CASF VIT-B 12.00 HOUR

TAPE i] v T ( A IRI E T(S0T1L)
N'l. (M/SEC) (M/SECI IOEG CA (MO) (DEG Cl

PMS MACNT:inFl 1.98 Ft. 0c 20.78 15.77 21.93
PERSIST DI F 4.07 1.96 3.06 ? .12 1.95
OPAC 01FF 86 C. ?. 17 3. 18 'A. 42 4.60 0.41
GPAC (11FF Ft7* 1. 77 2.87 3.42 4, 99 Ll.41

CASE %11 1-I 6.00 HOUR

TA PE lu v T ( tIR ) F T (SO IL

N I-. (M/SFC) 4M/SEC) (DEG C) IMB) (DEG C)

1A S MACNT t!~ 20.. 7. P3 20.74 15.94 21.57

PERSIST (11FF ? .3 2 2.07 -4. 1 1.06 1 .33

CPAC 01FF 9'j 4. 1.43 4.16 2.0Or 2. 78 0.10P
GPAC ntFF 5. 67 3.Sl 2.03 ?76If
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POOT MFAN SQUARES OF THE DIFF:rENCES BETWEEN

THF PREDICTED AND CASERVED ATMOSPHERIC COLUMNS

CASE VII-B 2.00 HOUR

TAPF ti v TIAIR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 6.50 9.30 17.87 16.09 21.11
PERSIST 0IFF 0.93 A .71 1.79 0.35 0.10

GPAC )IFF 958. 2.21 1.85 1.74 1.77 0.30

GIAC DIFF 9-9,, ?.4 2.06 1.74 1.77 0.30

CASE VII-B 1.0t HliJR

T4PE U v T(AIR) E T(SOI)
NO. (M/SECI (M/SfC) (DFG C) iMB) (DEG C)

PMS MAGNI TUnE 6.48 10.32 17.27 16.13 21.09
PERSIST PIFF 1.97 1.23 1.97 n.18 0.03

CPAC OIFF Q62. 1.67 1.82 1.85 1.69 0.22
GPAC n0FF Ct, 1.65 1.89 1.69 0.22

7?



CASE VIII TAPE LOG

TAPE FCC T SM K%18 SCG ACV GFO REMARKS

.nf. TNT 08

8 9 12.0O0 A V A N 0 0-MOD IF ICATITON

98. t2.On A V A N I 0-MODIFICATION

892. 6.0 A V A N 0 f-MOD IF ICAI (ON

S93. 6.C" A V A N i f-MODIFICATION

89b. 2.nO A V A l 0 r-MODIF ICATIO)N

e97 . ? .,)r A V A N I U-MOOIFICATION

9 Nr . 1,00) A V A N 0 D-MOO IF ICAT ION

9 q 1 *. 1.00) A V A N I 0-MODIFICATION
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CSE VIl I INITIAL CCNDITIONS 
- i8OOL IS FERRUARY 1962

i PAGE 1 OF 2 PAGES)

SOIL PARV'ETERS

LFVEL TFMP
(si ( OIF G C) 

_

LAMPOA 
= 0.59 CAL/CM QEG

2

-0.125 13 MU/LAMBDA = 0.0037 CM /SEC

.0.2 5r) 13.51 (U X LAMBDA) 1 0.036 CAL /CM OEG SEC

13.7? 1(o)= 2.n , CM2

14() 
= 0.0004 CAL/CM 

SEC MB

2

G 
= 3500 CM SEC D-G/CAL

PAOIATICN PRA'ETFRS

L C AL T I AArr)) TURBIDITY 
=  n.20

OELTA 
s O r) F C 

PSI = 1.023

Q X 10 _ .,,4 0Fc C/SEC

CLOUD CLASS
=  I 

ALBEDO 
= n.25

M 0.620

F' (9) = 4.C6 MB -1/2

FPSILON r.990 
N = 0.0415 M i

PHI 32.9 DEC 
H 90.0 DEG

HOPIZONTAL CRADIFNTS

LEVfL OF/O.X DE ,'. D T //DX DT/)Y
(F )(mB/lOn-KO) 

(DEr, C/lO
'n - K M I

?rj (I. R5 -1.06 -0.06 -1.62

6n Oi 0.1,13 -0.64 0.17 -1.54

1000 0. 2
n -0.20 0.40 -1.45



CASF VIIl INITIAL CCNDITIONS- 1800L 18 FEBRUARY 1462
(PAGE 2 OF 2 PAGES)

LEVEL WINO COMPONFNTS TFMPERATURE VAPOR PRESSURE(m) 1 (M/SFCI V (DEC C) (Mf I[.oo 
-5.62 6.57 3.25900 4.28 -5.66 -. 18 3.43800 "A.5n -5.70 7.80 3.55700 2. 79 -5. 70 P:41 3.67600 2. 

9.04 3.804) 1-.5'.7 
9.65 3.q3400 1.1 -5.70 10.35 4.05300 

1.Og -5.70 11.27 4. 1q200 1.(i - .50 12.22 4.32100 1.2, -5.07 13. 4.4532.0 -3. 70 13.51 4.548 1, 30 -2. 'P 13.50 4.56

ADVECTION TERMS
-1 5

(SEC X 10
LEVEL ALPHA(M) PETA(I ALPHA (2(m )A A2)BE TA 12|

200 -0.34 -0.66 0.00 -1 . 36
6rm 0.08 0.43 0.01) -1.18

10 ) 0 . 01. 52 0.00 -1.02

SURFACE CONTOUR GRADIENTS

PREDICTION AZIMUTH MAGNITUDFINTFRVAL (DEG FROM NORTH) ( I_/100-KM)
(HP

n 325.00 11.57

1 2q2. 00 19.78

2 308.00,O 9.44

6 349.OC 1.83

12 17.00 12.1
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CASE VIII CPMARIS0N DATA FROM DALLAS I HOJR)

WIN") CNMPnNFNTS TEMPERATURE VAP'R PRESSURE

0 (M/SEC) V (DEG C) IMAI

GEO -2.82 -6.9
lOOr 4,70 -5.50 6.55 3.:8
900 3. H -5159 7.12 3.44

8,or 3.23 -5.64 7.7r) 3.54
7C' 2.;,C -5.7C 8.29 3.b3

6-)0 1.R -5.7Q 8.85 3.78
ciT 1.C* -5.82 Q.45 3.9?

4'0 r, . , -5.A2 10.12 4.05

3)0 0, 7  -5.80 11.02 4.2n

200 nf7.n -5.69 11.90 4.34
Ioo n.ho -5.25 12.75 4.49

32 n.27 -3.6p. 12.93 4.62

8 .n -2.05 12.53 4.66

2 xxxx XXXX 12.47 4.67
0 xxxx xxxx xxx xxxx

SOIL TEMPFPATIJRE IDEG C) WIND SPFED fM/SEC)

C.000 12.87 8 2.05
-0. 12r 13.88 2 1.4n

-0. 25,i 1 3.56
-. 5nn 13.71 SURFACE SHFAR STRESS

13.75 (DYNES/CM SO.)XIO

000 13.81 TAU= XXXX

SIPFAC[ ENFRGY FFRmS (LY/SIC) XI0M

S( D)l C .00 ( E ,0) xxxx
p(N) XXXX x(SO) Xxxx

IN
T
EcR ,ATFO FVAP)TR ANSPIRATION (GM/CM SQ. I XO0

F' XXXX

, I i I I I I I I I I I I I I I 7



CASE VIII COMPARISON DATA FROM DALLAS 2 HOUR I

WIND COMPONENTS TEMPERATURE VAPOR PRFSSURE

U (M/SEC) V (DEG C) (MR

GEO -2.22 -2.84
1001) 4.45 -5.76 6.50 3.29
Q0 3.4C' -6*0I 7.00 3.4t

800 3.20 -6.0 7.55 3.52
700 2.S5 -6.57 8.05 3.59
6 1c l.qn -6.Rl 8.59 3.76
500 1.30 -7.10 9.12 3.90

400 1.30 -7.35 9.73 4.05
30n 1.40 -7.65 10.5) 4.21

200 1.20 -7.6q 11.35 4.35

1Oc 0. Q -7.nn 11.84 4.53

32 0.60 -5.15 11.81 4.70
8 0. 3n -3.30 I0.9 4.75

2 xxxx xxxx 10.75 4.77

0 xxxx xxxx xxxx xxxx

SOIL TFMPERATURF (DEG C) WIND SPEED (M/SECi

1.000 12.01 8 3.31
-0.125 13.75 2 2.30

-0.250 13.59
-0.500 1 3.7C SURFACE SHEAR STRFSS
-1.00r 13.75 (DYNES/CM SQ.)XlO

-2.000 13.R1 TAU= XXXX

SURFACE ENERGY TERiS (LY/SEC)X!OXO

S(D= 0.00 C(F,0)= xxx
txxxx (, NSOk- XXXX

Q(C,0= XXXX

INTEGRAT[0 EVAPOTRhNSPIRATION (GM/CM SQ.)XIOO

= xxx x
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CASE VITT COMPARISON DATA FROM DALLAS ( 6 HOUR I

WINO COMPONENTS TEMPERATURE VAPOR PRESSURE
U (M/SEC) V (DEG C) (MR)

GEO -n.68 -0.15
1001 2.09 -9.08 6.46 3.41
qO0 1.75 -5.41 6.88 3.51
800 r.42 -5.80 7.30 3.47
700 -0.40 -6.18 7.71 3.43
6'1m -1.? -6.51 8.13 3.67
500 -?2. " -6.90 8.55 3.84
4 (') -2.q0 -7.00 9.00 A .04
310 -3.80 -7.20 q.60 4.24
20 -4.49 -7.3V 10.3S 4.41
Ion -4.98 -7.01 10.An 4.68
32 -4.10 -5.20 10.11 5.02

R -2.20 -2.O0 8.70 5.14
2 xxxx xxxx P.35 5.16
C xxxx xxxx xxxx KxxX

SOIL TFMPERATURE (DEG C) WIND SPErf (M/SEC)

C.O00 9.63 8 3.64
-0. 125 12.79 2 1.45
-0.250 1 .. 4
-O.s0n 13.70 SURFACE SHEAR STRESS
-1 ,000 13. 16 (OYNES/CM SO.)x1o
-2.0on 13.A1 TAU= XXXX

SURFACE ENERGY TERMS (LY/SEC)X1000

St'D)= 0.00 QIE,0)= XXXX
R(N)= XXXX Q.S,O)= XXxx
0(0,01= XXXX

IN TF,PATEU EVAPPTRANSPTRATION (CM/CM SQ.)xO00

F= xxxx
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CASE VIII CCMPARISON DATA FRnM DALLAS (12 HOUR I

WINO CONMPOINENTS TEMPERATURE VAPOR PRESSURE
U (I/SEC) V (DEG C) (MBI

GEO -4.44 1.36
ICr)( -0.R4 -3.19 6.50 3.56
900 -1.70 -3.40 6.69 3.5q
800 -2.59 -3.60 6.87 3.39
700 -1.41 -3.8(l 7.05 3.19

60C -4.28 -4.01 7.24 3.45
5n0 -9.1l -4.21 7.42 3. 75

4CC -5.9O -4.4t) 7.63 4.04
300 -6..- -3.97 7.90 4.30

201) -7.4n -4.4,l 7.90 4.50
Io -. 6 -3.fA 7.4n 4.90

32 -6.2C -?.3 r  5.41 5.50
8 -2.80 -C.": 4.21 5.13

2 xxxX (xxx 4.0() 5.75
x xxx x x xX xxxx xxx

SOIL T[MPEPATURF ()E , C) WIND SPEED (M/SEC)

0.0(r 7.25 A 2.94
-0.125 1 1.?4 2 1.04
-C.25n) 1 3. AI

-0.5() .5 SURFACE SHEAR STRESS
-1he 1 3. 78 (DYNFS/(CM SQ. IX10

S Ur FACFENERGY TERMS fLY/SFC) X 1000

S(1) 1 = .6 , 0 {[1 E 1)XXXX

( )= xxxx Q(S XXXX

INTE(PATED FVAPITRANSPIRATION (GM/CM SQ.)X0O0

F= XXXX

7q

A. .. ._ _ _ _ _ __ _ _ _ _ _ _ _ ---



CASE VIrI GPAC OUTPUT DATA

VFLOCITY COMPONENTS

K( CM SQ/SEC I 10369 10229 5119 5019TAPE Nn. A81. 882. 592. 893.INTERVAL 12.OOHR 2.OOHR . .OH

U COMPONFNT (M/SEC)
LEVEL(M) CPAC 0IFF GPAC 0IFF GPAC D0FF GPAC 0IFFGEO -4.43 0.01 -4.,,3 C.O1 -0.6F 0.00 -0.68 0.O0I0o0 -0.3q; 0.44 -3.21 -2.17 -2.18 -4.27 -1.09 -3.189r). -1.93 -0.2- -2.67 -(.q7 -2.83 -4.08 -2.23 -3.48-2.63 -n.04 -2.92 -0.33 -3.1 -3.55 -2.72 -3.140-.o 0.32 -3.20 0.21 -3.31 -2.91 -3.01 -2.6160C -3.41 0.87 -3.43 r.85 -3.41 -2.2? -3.18 -1.98-3.66 1.44 -3.63 1.49 -3.47 -1.47 -3.29 -1.2Q4Th -3.86 2.12 -3.80 2.18 -3.48 -1.58 -3.34 -0.44- 4.0/. 2.51 -3.97 2.58 -3.46 0.34 -3.35 0.452 o ' -4.2) 3.20 -4.13 3.27 -3.40 1. -( -3.31 1.1Al11 -4.37 4.28 -4.30 4.3S -3.25 1.73 -3.18 1.8032 -4.54 1.66 -4.45 1.75 -2.96 1.34 -2.92 1.389 -4.74 -1. ';4 -4.71 -1.41 -2.60 -0.40 -2.58 -0.38

V C nvPONFNI (m'/SFCI
LEVEL(M , PAC IFF GPAC IFF GPAC DIFF GPAC DIFFCEJ 1.3 ). 01 1.36 0.01 -0.15 -0.00 -0.15 -').O0100p -. 9. 9.09 3.67 6.46 1.41 6.4Q 1.60 6.6AcPn 4.9P R.3R 4.45 7.135 0.73 6.14 1.24 6.654 ) 1 4. 12 7.q3 4.08 7.6R 0).14 5.94 0.49 6.297 P 3.92 7.63 3.64 7.44 -0.3A 5.81 -0.13 6.066 n 3.45 7.46 3.27 7.28 -0.7; 5.76 -0.56 9.r55 )C 3.r) 7. 30 2.91 7.14 -1.09 5. 1 -0.05 5.944 ?.77 7. 1 t 2.62 7. r)2 -1.39 5.61 -1.28 5.72310 ?. 4f!r h. 43 2.32 6.-9 -1.64 5.56 -1.56 5.642 )0 2.17 ,.65 2.01 6.51 -1.Pl 5.4q -1.73 5.97100 . 5.74 1.73 5.62 -1.86 1.1l -I.p1 5.203.si 1.81 1.41 3.71 -1.71 a-4) -1.67 3.931.20 2.1r 1.11 2.01 -1.37 1.5- -1.34 1.56

PC



CASE VIII GPAC OUTPUT DATA

AIR TFMPERATURE AND VAPOR PRESSURE

TACF NO. 881. 812. 892. P93.

INTFRVAL 12. rOtiR I . OOHR 6.OOHR 6.OOHR

AIR TEMPFRATURE (DEG C)

LEVEL( M ) GPAC 01FF GPAC DIFF GPAC 0IFF GPAC DIFF
1000 7.9R 1.4A 8.12 1.62 7.'? 0.86 7.87 1.41

') 7.44 0. 75 7.60 0.91 7.7Q 0.91 f8. 15 1.27

8 0 7.16 0. 29 7.30 0.43 7.90 0.60 8.16 0.86
70( 6.92 -(. 13 7.1 0.r6 7.90 0.19 8.12 0.41
6bn 6.R -n. 56 6.37 -C.37 7.79 -0. i4 7.q8 -0.15

6.54 -0. 88 6.73 -0.bq 7.73 -0.82 7.89 -0.67
4)0 6.-5 -1.28 6.54 -I.n9 7.61 -1.39 7.76 -1.24
3I) 6.1 q -1.62 6.37 -1.43 7.47 -2.13 7.60 -2. 0
2 )0 ;.q7 -1.93 6.15 -1.75 7.29 -3.06 7.40 -2.95

) V' S.h7 -1. 73 5.85 -1.55 6.96 -3.R4 7.05 -3.75
32 r.23 -0. 1P 5.41 0.)0 6.37 -3.74 6.45 -3.66
8 4.e6 0.6 r, 5. 03 0.P2 5.74 -2.96 5.79 -2.91
2 4.'7 r, 47 4.63 0.63 5.09 -3.30 5.0? -3.26
0 3.25 x xx x 3. 37 XXXX 3. 11 XXXX 1.15 X xxx

VAPOR PRESSURF (Mrf)

LEVFUML C, PAC 01FF GPAC IFF (;PAC DIFF GPAC DIFF
1101 4.0'3 n .52 4.12 0.56 3.31 -0.10 3.41 ).0)

9()o 4.31 (. 72 4.3e- C.7; 3.4P -0.03 -. 54 0.03
80 C 4.5 l.)(, 4.49 1.10 3.60 0.13 3.65 0. 1p

7 0c 4.5e 1.39 4.62 1.43 3.71 0.28 3.75 0.32
601? 4.68 1.23 4.71 1.26 3.81 0.14 3.84 0.17
500 4.q I . o, 4.84 1.nq 1.94 C. 10 3.q8 0.14
4 10 4.9 '.85 4.92 0.l8 4.03 -0.01 &.06 0).02
30, 4.9q 0.69 5.'2 0.72 4.16 -O.n8 4.19 -O.n9

200 5.1C 0.60 5.14 0.64 4. 31 -0.10 4.34 -0.07
1 on S.17 1. 27 5.21 0.3 11 4.44 -0,24 4.47 -0.21

12 S. 3 -0. 17 5. 3 -0.14 4.72 -0.30 4.75 -0.?7

8 ;.4i -. 30 5.4,1 4.95 -0.I 4.99 -n.15
2 9.55 -0.20 5.60 -0.15 9.18 0.0? 5.2? 0.6
'x x x x× 5.9t. XXXX 5.83 XXx X 5.36 XXXX



CASE Vill GPAC OUTPUT DATA

MISCFLLANEIUS VARIARLES

TAPF NO. R I1. 892. 892. 893.

!NTERAL 1?.0r'rHR 12.C'OHR 6.00OHR 6.OOHR

SIJIL TFMPERATURE (DEG C)

LEVEL(m! GPAC I'IFF GPAC D1FF GPAC 01FF GPAC 01FF
C.0) 6.17 -i.0P 6.25 -1.00 7.94 -1.69 7.96 -1.67

-0. 125 1r). 1. 3 -0. 31 10.94 -0.30 12.53 -0.26 12.53 -0,26
-0.25n 12.c~9 -0.02 12.99 -0.02 13.45 -0.09 13.45 -n.09
-C.5no 11.66 0.01 13.67 0.02 11.7n~ 0.00 13.71 0.01

-1.0o0 13.7, -0.cI 13.78 0 .00 13.77 0.01 13.77 0.01

-2.000 1 1.79; -0.0 2 13. 7q -0(.0?) 11.79 -t).02 13.79 -0.02

WINJD SPEED ( M/SFC)

LFVEL(M) rPAC 01FF cPAC 01FF ('PAC 01FF GPAC 01FF
8' S.11? XXXX 5.78 xxxx 4.31 xxxx 4.29 XXXX

4 4 . c),r I . 96 4 .Ai 1.91 2.94 -0.70 2.91 - 0 73
2 3. 71 2 .67 3. 67 2.63 2.b 06(. 71 2.14 0. 69

SUR~FAC F FNERGY TERMS (LY/SEC)X 1000

P A:ZAMP TFF G P AC 0IFiF GpAC DIF-F GPAC 0 1 FF GPAC 0 1F F

S 10) 0 . -44 0).0or 0.54 0.04 -0.01 -0. 01 -0.p,1 -0.0 1
p~W) -1.45 XXXX -1.4s9  XXXX -lopp xxxx -1188 XXYX

'(,) -1.34 x~xx -1.36 XXXX -1.21 XXXX -1.20 xx'xx
r) .6f; x xxx 0.59 x x xx 0.70 XXXX ). 73 0 xxx

~(V) -n.94 XXXX -0.82 ~xxx -1.37 XXXX -1.37 xx~x

Stu-FACF SHEAP STPFSS ( OYNESfC' SQ)XIO)

VARt.FATFR OPAC. o01F GPAC 171FF GIPAC 01FF GPAC 01FF

T t.U ) ,4n~ x xx x C. 40 Y X XX r ,4 C XXXK 0. 40 x xx x

1N'ITF,r4ATcf) EVAPOTRANSPIPATICN (GI/C.M SQ)X100

PARA4IETFR GOA( 1F F GPAC n 1F F CPAC [1IF F GPAC D01F F
rAL0 YzX $ 40 XXX 3* x I X XX~ 1. 60 ~x xx

A2



CASL VI[I GPAC nUTPUT DATA

VELOCITY COMPONENTS

K(CM SO/SEC) i,6nq 6614 6304 6309
TAPE NO. A9. 897. o0. 90J.
INTERVAL 2.00HR 2.OOHR l.OOHR 1.OOHR

U CnmP(INFNT (M/SEC)

LEVEL MI CPAC nIFF CPAC 0[FF GPAC DIFF GPAC 01FF
OEO -2.21 . 01 -?.?1 0.91 -2.81 0.01 -2.81 0.01

1000 1.70 - ? -66 -1.(15 -5.50 3.99 -0.71 0.75 -3.94

900 0.q -2.81 0.61 -3.lq 3.17 -0.81 2.93 -1.05
800 0.5~ -?.6o 0.40 -?.7? 2.11 -,,).72 2.49 -0.74
70 0.24 -2. I I . 24 -2.1 1.97 -0.53 1.98 -().52
6nO 0.09 -1. 85 C.06 -1.84 1.9q -n.21 1.60 -).20
50f -0.rR -1.3! -0-07 -1.38 1.3? 0.23 1.32 n.71
400 -0.I' -1.4c -0.19 -t.4r I .15 0.60 1.15 0.60
10 -n.22 -1.62 -0.21 -1.61 1.03 0.46 1.03 0.46
2")0 -0.2 -1.45 -0.25 -1.44 0.06 0.26 0.06 0).26
10l -n.29 -1. 19 -r.26 -1.15 0.Hq 0.29 0.89 0.29

32 -0.2 -). 3 2 -q.2? -:8? O.8 1 0.54 0.81 '). 4
P -0. 1 -n. 46 -0.16 -:.46 0.72 0.63 0.72 0.63

V CO'POC'NFNT (M/SECI

LEVFL(MI GPAC DIFF GPAC 01FF GPAC DIFF GPAC IFF
GF C -?.93 r.01 -2.93 r). /'1 1 -6.90 0.00 -6.Q8 (-. -) I
100 -5.58 0. 18 -2.74 3.12 -6.03 -n. 53 -5.10 0.40

q ) - S9 h ".45 -4. Q' 1. 1 -6.0P -0.44 -5.85 -0.29
-- .1 .. 6() -).37 C.'3 -6.? -).3A -5.q6 -0.32

700 -r.77 2 . R -5.61 P.'; -6.06 -0.36 -6.03 -0.34
60C -5.76 1.09 -5.71 1.10 -6.05 --. 26 -6. 04 -0.25

990 - 5.81 1. 2c -97' 1. A1 -6.07 -0.26 -6.n, 7 --0.25
40 -5.q4 I. 91 -. 92 1.53 -6.07 -0.25 -6.07 -0.25
110 -5.'2 1.82 R- . 1.R3 -6.1- -0.? -6.02 -n.12
2 -. 7 1.98 -c.71 1.o 0  -9. 7 -0r. 18 -).R7 -0.Iq
1>) - . 1()  1. t-1 -5. 4A 1.62 -9. P -0.?5 -5.49 -0.24

3? -4.71 n. (34 -4.71 0.3'. -4.77 -1.17 -4.77 -1.17
8 -3.Tt -. 47 -,.77 -C.47 -3.7Q -1.74 -3.79 -1.74



CASE VIII GPAC OUTPUT DATA

AIR TEMPERATURE AND VAPOR PRESSURE

TAPE NO. 896. 897. 900. 901.

INTERVAL 2.OO)HR 2.OOHR 1.OOHR 1.OOHR

ATP TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

1000 6,46 -0.04 6.69 0.19 6.40 -0.15 6.47 -0,08

9o 7.54 0.54 7.70 0,70 7.26 0.14 7.3i 0.19

800 8.27 0.72 8.38 0.83 8.03 0.33 8.06 0.36

700 9.76 0.71 8.12 0.77 8.67 0.38 8.68 0.39

600 9.07 0.48 q.11 0.52 9.20 0.35 9.21 0.36

500 9.35 0.23 9.37 0.25 9.74 0.29 9.74 0.29

400 9.55 -0.18 9.57 -0.16 10.22 0.10 10.23 0.11

300 9.67 -0.84 9.67 -0.83 10.62 -0.40 10.62 -0.40

210 9.72 -1.63 9.73 -1.62 10.98 -0.92 10.98 -O.92

100 q.59 -2.25 9.59 -2,25 11.07 -1.68 11.08 -1.67

32 0.17 -2.64 q.17 -2.64 10.80 -2.13 10.78 -2.15

8 8.55 -2.44 8.55 -2.44 10.11 -2.42 10.11 -2.42

2 7oP3 -2.92 7.83 -2.92 9.28 -3.19 9,28 -3.19

0 5.78 XXXX 5.78 XXXX 6.9; XXXX 6.95 XXXX

VAPOR PRESSURE (MR)

LEVEL(Ml GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF

1000 3.10 -0.10 3.24 -0.05 3.22 -0.06 3.23 -0.05

qno 3.33 -n.13 3,37 -0.09 3.36 -0,08 3o38 -0.06

800 3.45 -0.07 3.47 -0.05 3.47 -0.07 3.4A -0.f)6

70C 3.55 -0.04 3.56 -0.03 3.57 -0.06 3.57 -0.06

600 3.64 -0.12 3.64 -0.12 3.67 -0.11 3.66 -0.12

9 00 3,79 -0. 11 3.7c -0.11 3.81 -0.11 3.81 -0.11

400 3.89 -0.16 3.88 -C.17 3.ql -0.14 3.90 -0.15

3n,, 4.04 -n.17 4.05 -C.16 4.05 -0.15 4.09 -0.15

200 4.24 -. ll 4.23 -0.12 4.25 -0.09 4.25 -0,09

Inn 4.43 -,.10 4.43 -0.10 4.48 -0.01 4.48 -0,01

32 4,79 0.0c 4.79 0109) 4,90 0.28 4.90 0.28

A 6.11 o. th 5.10 0,3i5 5.28 0.62 5.27 0.61

2 5,41 m.64 5,40 0.63 5.64 0.97 5.63 0.96

0 6.2(, XXXX 6.26 xxxx 6.64 XXXx 6.64 XXXX
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CASE VIII GPAC OUTPUT DATA

MISCELLANEOUS VARIABLES

TAPE NO. 896. 897. 900. 901.

INTERVAL 2.OOHR 2.OOHR 1.OOHR l.OOHR

SOIL TEMPERATURE (DEG C)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
0.000 11.13 -0.88 11.12 -0.89 12.28 -0.59 12.28 -0.59

-0.125 13.64 -0.11 13.64 -0.11 13.8? -0.06 13.82 -0.06
-0.250 13.54 -0.05 13.54 -0.05 13.53 -0.03 13.53 -0.03
-P.50n 13.71 0.01 13.71 0.01 13.72 0.01 13.71 -0.00
-1.000 13.76 0.01 13.76 0.01 13.75 0.00 13.75 0.00
-2.000 13.79 -0.02 13.79 -0.02 13.79 -0.02 13.79 -0.02

WIND SPEED (M/SEC)

LEVEL(M) GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
8' 4.92 XXXX 4.q2 XXXX 4.99 XXXX 4.99 XXXX
8 3.77 0.46 3.77 0.46 3.86 1.81 3.R6 1.81
2 ?.7q n,49 ?,10 0050 2.85 1.45 2005 1.45

SURFACE ENERGY TERMS (LY/SEC)XIO00

PARAMETER GPAC DIFF GPAC 0IFF GPAC DFF GPAC 0IFF
S(D) -0.00 -0.00 -0.01 -0.01 -0.01 -0.01 -0.00 -0.00
R(NI -1.96 XXXX -1.96 XXXX -1.96 XXXX -1.97 XXXX
Q(CO) -1.60 XXXX -1.61 XXXX -1.78 XXXX -1.78 xxxXQ(Et) 1.17 XXXX 1.16 XXXX 1.33 XXXX 1.33 xxxX
O(Sn) -1.52 XXXX -1.52 XXXX -1.52 XXXX -1.52 xxxx

SURFACE SHEAR STRESS (DYNES/CM SQ)XlO

PARAMETER GPAC DIFF GPAC DIFF GPAC DIFF GPAC DIFF
TAU 0.65 XXXX 0.65 XXXX 0.65 XXXX 0.65 XXXX

INTEGRATFD EVAPOTRANSPIRATION (GM/CM SQ)XIO0

PARAMETER GPAC 0IFF GPAC DIFF GPAC DIFF GPAC DIFF
1.40 XXXX 1.40 XXXX 0.60 XXXX 0.60 XxXX
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ROOT MFAN SQUARES OF THE DIFFERENCES BETWEEN
THE PREDICTED AND OBSERVED ATMOSPHERIC COLUMNS

CASE VIII 12.00 HOUR

TAPE U V T(AIR) E TISOILI
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

P'4S MAGNITUDE 5.12 3.52 6.74 4.37 12.35
PFRSIST DIFF 6.89 1.73 4.42 0.51 2.86
GPAC DIFF 881. 1.94 6.63 1.10 0.80 0.46
GPAC DIFF 882. 2.10 6.25 1.04 0.82 0.43

CASE VIII 6.00 HOUR

TAPE U V T(AIR) E T(SOIL)
NO. (M/SEC) (M/SEC) (DEG C) (MB) (DEG C)

RMS MAGNITUDE 2.82 5.q2 8.71 4.20 12.96

PERSIST DIFF 4.15 1.14 2.06 0.25 1.73
GPAC DIFF 92. 2.32 5.18 2.27 0.16 0.70

GPAC DIFF 893. 1.99 5.36 2.25 0.16 0.69
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I

ROOT MFAN SQUARES OF THF OIFFERENCES RETWFEN
THF PPEDICTED AND [BSFRVFD ATMOSPHERIC COLUMNS

i

CASE VI I 2.00 HOUR

TAPE U V TAtR) E T(SOIL)
NO. iM/SFC) (M/SEC) IDEG C) (MB) (DEG Cl

RMS MAGNITODF .  2.28 6.29 9.69 4.10 13.45

PERSIST DIFF 0.42 1.34 1.05 .1 0.69

GPAC 0IFF Aq6. 1.79 1.13 1.56 0.23 0.36

GPAC 0IFF H97. 2.28 1.46 1.57 0.22 0.37

CAS E VI I! 1.00 HOUR

TAP= U V T(AIR) E TISOIL)
N gJ. (M/SFC) (M/SEC) (WEG C) (MR) (DEG C)

f PMS MA',NITTIJOF 2.30 5.45 10.37 4,07 13.60

PFqS[ST 91[F 0.54 0.14 0.38 0.04 0.34

GPAC 0IFF o0o. 0.52 0.65 1.3P 0.34 0.24
1A FF qr~1. 1.21 r.63 1.39 0.14 0.24
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I .III. COMPARISON OF RESULTS OBTAINED BY USE OF THE ALTERNATE EXCHANGE
~COEFFICIENTS

The effects on the solutions of the meteorological equationg

presently being used to simulate the atmospheric boundary layer and

employing the alternate exchange coefficient relationships, are revealed

largely by examination of wind speeds at a height of Bin. The resulte

obtained for Case VI-A are shown in Table 111.1. This case reprenents

Table I1.1 Differences in Observed and Computed Winds
at 8-ir Height for Case VI-A Obtained by Use
of the Original and Alternate Exchange
Coefficients

Tape Prediction Exchange Coefficient Magnitude of
Number Interval Used Vector Wind

(hr) Difference

243.1 1 Original Formulation 2.65
915 1 U-Modification 2.55

235.1 2 Original Formulation 2.07
911 2 D-Nodfication 1.57

229.1 6 Original Formulation 4.82
907 6 D-odification 3.16

224.1 12 Oripinnl Formulation 4.86

833 12 P-Modification 2.94

a synoptic situation in which relatively high winds occur in late winter.

The observations were taken on 28 March 1962 between the hours of 0600C

and 1800C.

In Table 111.1, as in subsequent tables, comparisons are shown for

four time 'tervals of prediction, 1, 2, 6, and 12 hrs. Solutions o . Jned

for the original exchange coefficient fcrmulation have been reprod, . from
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Final Report, Report No. 12, Signal Corps Contract DA3b-039-AMC-02195(E)

and Technical Report ECO-02286-2. These data may be referenced through

the tape numbers which occur in the first column of Table III, and sub-

sequent tables. The time interval for each prediction appears in the

second zolumn of the table, sr'd the third column signifies the exchange

coefficients being used in the solutinns. The fourth c.luna contains the

dbsoiutl' value of the eifferences of the magnitude )f vector w-ind predicted

for the height at 8,m and the ragnitude of the vectot wind obtained from

olserva.ior:s and analyses for this height.

Examination of the values in Table III.1 for a prediction interval

of 1 hr shows that for Case VI-A a difference of 2.65 i/sec in ths. magni-

ttUhFg of the vector -,ind 1-as obtained for the wind at 8-m height by use

of the original exchange coefficient formulation. By use of the D-modifi-

cation to the exchange coefficient, this difference was reduced to 2.55

m/sec. A larger reduction in the difference of the magnitude of the vecto:

wind at 8m height was obtained for the 2-hr simulation. Use of the D-modi-

fication resulted in a reduction of .5 m/sec from the value obtained by the

original formulation.

Results for the 6 and 12 hr simulations are essentially the same as

those for the 2 hr simulation. In either case, the D-modification produced

lower wind speed differences than did the original exchange coefficient

formulations. For Case VI-A, we note therefore, that the differences be-

tween the magnitudes of the vector winds at 8m height computed on the analog

computer and those obtained through data analyses were reduced through appli-

cation of the D-modiftcation for each of the four simulation intervals.
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Table 111.2 contains the simulation results for Case VI-B which is

a case associated with high wind conditions in early summer. Data for

Table 111.2 Differences in Observed and Computed Winds
at 8-m Height for Case VI-B Obtained by Use
of the Original and Alternate Exchange
Coefficients

Tape Prediction Exchange Coefficient Magnitude of
Number Interval Used Vector Wind

(hr) Difference
.............. __ ( /sec)

297.1 1 Original Formulation 4.64
934 1 D-Modification 4.85

289.1 2 Original Formulation 2.52
930 2 D-Modification 3.22

281.3 6 Original Formulation 3.72
926 6 D-Nodification 1.80

253.2 12 Original Formulation 4.22
922 12 D-Modification 2.14

this case were collected on 15 June 1962 between the hours of 0600C and

1800C. For this case, neither exchange coefficient formulation produced

results consistently superior to the other. For the 1 hr simulation, the

original exchange coefficient formulation produced the lower vector wind

magnitude difference which amounted to 4.64 m/sec; however, this result is

only slightly better than the value of 4.85 m/sec which was obtained when

the D-modification was used. For the 2 hr prediction interval also, the

original formulation produced a better result than did the D-modification.

For the 6 and 12 hr s.mulation periods, on the other hand, the D-mod-

ification produced results superior to those obtained by use of the original
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exchange coefficient formulation. A reduction of 1.92 m/sec was obtained

for the 6 hr time interval and a reduction of 2.08 m/sec was obtained for

the 12 hr time interval.

The results for Case VII-A are shown in Table 111.3. This case is

associated with the occurrence of a low level jet. The data for this case

Table 111.3 Differences in Observed and Computed Winds
at 8-m Height for Case VII-A Obtained by Use
of the Original and Alternate Exchange
Coefficients

Tape Prediction Exchange Coefficient Magnitude of
Number Interval Used Vector Wind

(hr) Difference
(m see)

411 1 Original Formulation 4.80
948 1 D-Modification 4.63

406 2 Original Formulation 3.97
944 2 D-Modification 3.51

401 6 Original Formulation 1.35
940 6 D-Modification 2.60

393 12 Original Formulation 4.55
857 12 D-Modification 4.96

was collected from 1800C on 15 November 1961 to 0600C on 16 November 1961.

Examination of Table 111.3 indicates that a reduction in the difference

of the magnitude of the vector wind at 8m height was produced by the

D-modification for the 1 and 2 hr simulation intervals only. In either

case the reductions were small, 0.17 m/sec for the 1 hr interval and

0.46 m/sec for the 2 hr interval.
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For the 6 and 12 hr simulations also, the differences obtained by the
L

two exchange coefficient formulations were small. The larger difference

was the value for 6 hr which amounted to 1.25 m/sec.

Table 111.4 contains the results for Case VII-B which also is

associated with a low level J..t occurrence. The data for this case were

Table II.4 Differences in Observed and Computed Winds
at 8-m Height for Cas;e VII-B Obtained by Use
of the Original and Alternate Exchange
Coefficients

Tape Prediction Exchange Coefficient Magnitude of
Number Interval Used Vector Wind

(hr) Difference
.... ___(m/sec)

502 1 Original Forfuulationk 2.'7
962 1 D-Modification 3.C4

497 2 Original Formulation 3.5.3
958 2 D-14odlfication 3.52

492 6 Original Formulation 1.49
954 6 D-Modification 3.66

487 12 Original Formulation 3.95
869 12 D-Modification 4.63

collected between the hours of 0600C and 1800C on 24 October 1961. For

this particular case, wind speed differences obtained with the original

exchange coefficient formulation were equal to or less than those differ-

ences produced by the D-modification for each of the predictior intervals.

The difference in the 1 hr values obtained by use of the two exchange

coefficient formulations was 0.47 m/sec. The results for the 2 hr
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simulations were identical, and as with Case VII-A, the largest difference

in the values was obtained for the 6 hr prediction interval.

Table 111.5 contains the results for Case VIII which represents a

synoptic situation in which a relatively strong thermal inversion exists.

Table 111.5 Differences in Observed and Computed Winds
at 8-s. Height for Case VIII Obtained by Use
of the Original and Alternate Exchange
Coefficients.

Tape Prediction Fxchange Coefficient Nagnitude of
Number Inte'val Used Vector Wind

(hr) Diiference
__ _(m/sec)

192.1 1 Original Formulation 2.75
900 1 D-:iodification 1.85

184.1 2 Original Formulation 1.87
896 2 D-Modification 0.65

176.1 6 Original Formulation 2.97
892 6 D-Modification 1.58

168.1 12 Original Formulation 5.31
881 12 D-Modification 2.86

The data for this case were collected between 1800C 18 February 1962 and

0600C 19 February 1962. While this case was being set up on the CPAC

for siwulation, the direction of the surface contour gradient for the

initial time was deterined to be in error. As a consequence of this

fact, the original synoptic analyses of the surface pressure for the

initial time and for each of the verification times was consulted and the

directions of the pressure gradients redetermined. The corrected values

appear in the initial conditions for Case VIII.

93



Examining Table 111.5, we can see that for each of the prediction

intervals, a considerable reduction in the magnitude of the vector wind

difference was obtained by employment of the D-modlfication. The dif-

ference in the magnitude of the vector wind obtained for the I hr pre-

diction using the original exchange coefficient formulation resulted in

a value of 2.75 m/sec. With the employment of the D-modification this

difference was reduced to 1.85 m/sec.

Considerable reduction in the differences in the magnitudes of the

vector winds were obtained also for the 2-hr, 6-hr, 12-hr prediction

intervals.

The 1 and 2 hr simulations resulted in reductions of 0.90 m/sec and

1.22 m/sec, respectively. The magnitude of the reduction increased with

the length of the prediction interval with the maximum reduction amounting

to 2.45 m/sec for the 12 hr interval.

Table 111.6 shows composite differences in the magnitudes of the vec-

tor winds at 8-m height for a combination of all the cases included in this

report. Examination of the table shows that the original exchange coeffi-

cient formulations yielded a RMS difference in the magnitude of the vector

wind of 3.63 m/sec for the 1-hr prediction interval. The D-modification

reduced this difference to 3.58 m/sec. The 2-hr prediction interval as

well as the 6-hr and 12-hr prediction intervals indicates a similar reduc-

tion for the D-modlfication. The amount of the reduction increases with

the length of the prediction interval; the maximum reduction amounted to

0.93 m/sec and was associated with the 12-hr prediction interval. Thus,

for all four prediction intervals, the D-modification produced lower RMS
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Table 111.6 Root-Mean-Squares of the Differences in the
Magnitudes of the Vector Winds at 8-m Height
for Cases VI-A, VI-B, VII-A, VII-B and VIII.

Prediction Exchange Coefficient RMS Magnitude of
Interval Used Vector Wind

(hr) Difference
_(m,_see)

1 Original Formulation 3.63
1 D-Modification 3.58

2 Original Formulation 2.92
2 D-Modification 2.77

6 Original Formulation 3.16
6 D-Nodification 2.68

12 Original Formulation 4.60
12 D-Modification 3.67

differences in the magnitude of the vector wind than did the original

exchange coefficient formulation.

With regard to Case VIII, the reduction in wind speed differences

at 8-m height may not be attributed entirely to the use of the alternate

relationships for the turbulent exchange coefficients since the surface

pressure gradients were re-evaluated before the solutions involving the

alternate relationships were obtained.

For the cases studied, a small over all improvement was obtained by

employment of the D-modification; however, from these few cases alone,

one cannot say that the D-modification is superior, necessarily, to the

original formulation.
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